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. — —  The  process  of  acquiring  major  military  weapon  systems  to 
satisfy  defense  mission  needs  has  become  an  increasingly  complex 
and  costly  undertaking  in  both  time  and  money.  Modification  of 
existing  systems  to  add  new  capabilities  is  presently  viewed  as  an 
alternative  process  to  new  weapon  system  acquisition  for  Air  Force 
modernization  requirements.  This  thesis  reviewed  this  alternative 
process  as  it  exists  today  by  addressing  three  objectives: 

(1)  to  develop  a  current  annotated  bibliography  of  studies  and 
guidance  regarding  Class  V  modification  management;  (2)  to  identify 
and  compare  existing  models  that  have  been  developed  to  describe 
the  modification  management  process;  and  (3)  to  identify  outstand¬ 
ing  issues  and  problems  in  the  area  of  managing  Class  V  modifica¬ 
tions  that  are  considered  important  by  the  managers.  The  first 
two  objectives  were  accomplished  and  presented  as  a  result  of  an 
extensive  literature  search.  Managers  of  current  modification 
programs  categorized  as  Class  V,  defined  as  major,  and  involving 
four  USAF  weapon  systems,  were  interviewed  for  reactions  to 
possible  problems  and  comments  on  existing  issues.  Interview 
results  were  presented  and  analysed;  the  researchers  offered 
conclusions  based  on  the  findings,  and  suggestions  for  further 
research . 
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CHAPTER  I 


INTRODUCTION 

Statement  of  the  Problem 
The  process  of  acquiring  major  military  weapon 
systems*  to  satisfy  defense  mission  needs  has  become  an 
increasingly  complex  and  costly  undertaking  in  both  time 
and  money.  This  process  often  spans  many  years  from  the 
initial  need  identification  until  the  appropriate  weapon 
system  response  is  delivered  and  operational.  Modifica¬ 
tion  of  existing  systems  to  add  new  capabilities  is  pre¬ 
sently  viewed  as  an  alternative  process  to  new  weapon 
system  acquisition  for  Air  Force  moder n i za t ion  require¬ 
ments.  A  need  therefore  exists  to  review  this  alternative 
process  as  it  is  practiced  today  to  determine  what  prob¬ 
lems  or  issues  currently  confront  management  and  thus 
require  further  attention. 

Background  and  Justification 
Managerial  planning  for  major  system  acquisitions 
i 3  a  continuous  process  not  limited  to  static,  one-time 
projections  of  hardware  costs  and  assessments  of  technical 

^Definitions  of  terminology  peculiar  to  major 
weapon  system  acquisition  and  mod;fication  management  are 
contained  in  Appendix  A,  "Glossary  of  Terms." 
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risks.  Repeated  taxpayer  and  Congressional  criticism  of 
program  delays  and  cost  overruns  on  prior  new  system 
acquisition  programs  3uch  as  the  F-lll  and  C-5  resulted  in 
sweeping  policy  and  regulatory  guidance  changes  which  more 
clearly  defined  and  procedural ized  mission  need  analysis 
and  management  planning  for  acquisition  decisions. 

In  a  statement  to  Congress,  General  Alton  B.  Slay, 
Commander,  U.S.  Air  Force  Systems  Command  (AFSC) , 
responded  to  the  aforementioned  criticism  stating: 

...  We  have  worked  to  tie  mission  area  analysis, 
development  planning,  zero  base  budgeting  and  system 
acquisition  into  an  integrated  process  (6:23). 

To  further  convey  his  views  on  the  Air  Force's 
rebuttal  of  such  criticism.  General  Slay  described  the 
analysis  and  planning  interaction,  adding: 

This  is  a  new  system  of  analysis  which  makes  it 
simpler  to  Identify  and  push  high  payoff  projects  at 
the  lowest  management  level  and  at  the  earliest  stage 
in  the  process  [6:23]. 

In  an  era  characterized  by  the  spiralling  costs 
and  longer  leadtimes  of  new  systems,  complicated  by 
tighter  DOD  budgets  with  only  nominal  real  growth  (after 
adjusting  for  inflation),  fewer  new  systems  can  be 
afforded  and  thus  procured.  Secretary  of  Defense  Harold 
Brown  stated  in  his  report  to  Congress  on  the  fiscal 
year  1980  budget: 

.  .  .  Since  the  1960s  the  cost  of  modern  aircraft 
increased  in  real  terms  by  a  factor  of  four  while  real 
program  funding  of  recent  defense  budgets  is  com¬ 
parable  to  those  of  the  early  1960s  [14:184]. 


The  affordability  problem  contributed  to  the  can¬ 
cellation  of  the  9-1  strategic  bomber  program  and  was 
based  essentially  on  cost  considerations.  In  the  opinion 
of  the  researchers,  that  decision  left  an  unsatisfied  need 
for  a  manned  bomber  capable  of  penetrating  a  potential 
enemy's  air  space  while  carrying  the  Air  Launched  Cruise 
Missile  (ALCM) ,  a  new  system  slated  to  become  part  of  the 
U.S.  nuclear  warfare  deterrent  triad.  In  place  of  the 
3-1,  the  aging  B-S2  St r atofor tress  is  beinq  modified  to 
carry  the  ALCM,  a  role  never  contemplated  during  the 
3-52's  design  staqe  nearly  three  decades  ago.  Secretary 
Brown  estimates  the  3-52  cruise  missile  force  to  be 
approximately  40  percent  less  expensive  than  a  3-1  force 
of  equal  effectiveness,  thus  qualifying  as  a  high  payoff 
project  (14:194). 

According  to  Secretary  3rown,  modification  of 
existing  weapon  systems  has  become  "at  least  an  equal 
alternative"  for  defense  planners  and  managers  (14:184). 

In  view  of  the  Executive-  and  Congr ess ional - level  concern 
that  has  been  expressed  in  changed  guidance,  the  use  of 
the  modification  process  as  an  alternative  acquisition 
strategy  has  become  today's  reality. 

Modification  Categories 

There  are  several  different  categories  of  modifi¬ 
cations  which  vary  by  permanence  and  end  purpose,  and  the 
U.S.  Air  Force  classifies  them  in  Air  Force  Regulation 
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( AFR)  57-4  Mod 1  f icat ion  Program  Approval ,  for  management 


purposes  as  follows  (19:10-11): 

Class  I -- A  temporary  removal  or  installation  of, 
or  change  to,  equipment  for  a  special  mission  or  pur¬ 
pose  . 

Class  II — A  temporary  modification  to  support 
research,  development  or  operational  test  and  eval- 
uat ion. 

Class  III — Modifications  required  to  insure  pro¬ 
duction  continuity. 

Class  IV- -Mod ifications  to  insure  safety  of 
flight,  to  correct  a  deficiency  which  impedes  mission 
accompl ishment ,  or  to  improve  logistic  support. 

Class  '/--Installation  or  removal  of  equipment 
changing  the  mission  capability  of  the  present  system 
conf igur at  ion . 

Updating  Chanqe--Mod l f icat ion  requirement  other 
than  Class  V,  prior  to  program  management  respon¬ 
sibility  transfer  from  AFSC  to  AFLC. 


Modification  Magnitude 

In  terms  of  dollar  magnitude,  modifications  repre¬ 
sent  a  significant  annual  Air  Force  expenditure  and  are 
rapidly  accounting  for  a  greater  share  of  USAF  funding  for 
modernization  purposes.  TTie  data  portrayed  in  Table  1 
show  estimates  of  hardware  costs  (exclusive  of  installa¬ 
tion  costsl  in  current  year  dollars  presently  in  the 
President's  fiscal  year  (FY)  1900  budget  for  the  three 
main  modification  class i f icat ions  (17:17).  Inspection 
indicates  dramatic  increases  over  the  next  two  fiscal 
years  with  sustained  high  levels  of  activity  well  into  the 
mid  1900s.  The  increase  from  FY  1979  to  FY  1980  alone 
represents  a  change  of  approximately  60  percent. 
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TABLE  1 


MODIFICATION  BUDGET  PROJECTIONS 
(in  millions  of  dollars/current  dollars) 


Year 

Class  V 

Class  IV 

Update 

Total 

FY7  8 

419.7 

182.4 

50.4 

652.5 

FY79 

661.6 

210.9 

115.3 

987.8 

FY80 

1,141.9 

320.0 

113.2 

1,575. 1 

FY8 1 

1,409. 3 

454.2 

158.8 

2,022.3 

FY  8  2 

1,202.4 

534.0 

72.0 

1,808.4 

FY8  3 

1, 115.6 

464.1 

70.0 

1,649.7 

FY8  4 

1,096.7 

320.4 

60.0 

1,477.1 

FY8  5 

484.2 

83.0 

• 

567.2 

FY8  6 

322.7 

8.4 

• 

341.1 

FY8  7 

189.9 

• 

« 

189.9 

8,054.0 

2,577.4 

639.7 

11,271.1 

•Not  available. 


SOURCE:  [17:17] 


Referring  again  to  Table  1,  the  Class  V  modifica¬ 
tion  portion  is  consistently  at  least  60  percent  of  the 
total  of  the  budget  estimates  presented  in  each  of  the 
indicated  fiscal  years,  although  the  actual  number  of 
modifications  these  funds  are  programmed  for  are  fewer 
than  the  number  in  either  the  Class  IV  or  the  Update 
categor ies . 

For  the  purpose  of  thi3  thesis,  research  is 
restricted  to  the  USAF's  management  of  Class  V  modifica¬ 
tions  meeting  the  definition  of  a  major  weapon  system 
acquisition.  Thus,  of  specific  interest  were  modification 
progams  determined  by  USAF  management  as  critical, 
requiring  large  dollar  resources  and  warranting  special 
management  attention,  which: 

.  .  .  Provide  a  new  or  improved  operational  capa¬ 
bility  and  are  required  to  accomplish  an  assigned 
mission  that  cannot  be  accomplished  with  the  present 
configuration  [19:11], 

Within  the  category  of  Class  V  modifications, 
those  that  currently  meet  the  definition  of  a  major  system 
are  but  five  in  number  and  Involve  four  weapon  systems: 

(1)  C- 141  Stretch/Aer ial  Refuelinq;  (2)  F-4G  "Wild 
Weasel";  (3)  FF-lllA  Tactical  Jamming  System  (TJS) ; 

(4)  3-52  Offensive  Avionics  System  (OASl j  and  (5)  B-52 
ALCM  Integration.  These  five  modifications  account  for 
over  40  percent  of  the  total  Class  V  budget  projections. 


Literature  Review 


Information  on  major  weapon  systems  acquisition  in 
general,  and  modification  in  particular,  is  available  from 
a  wide  range  of  sources.  Official  regulations,  the  popu¬ 
lar  press,  academic  research,  and  the  people  who  are 
employed  in  the  area  of  interest  are  all  valuable 
resources . 

The  initial  search  for  information  was  based  on 
the  following  resources: 

1.  A  review  of  the  Reader ' s  Guide  to  Periodic 
Literature ,  A  i_r  University  Library  I  r.dex  to  Military 

Per iodicals ,  and  U . S .  Department  of  Defense  Bibliography 
of  Log ist ics  Studies  and  Related  Documents . 

2.  A  search  for  previous  studies,  projects,  and 
theses  by  subject  (modification,  modification  manaoement) 
from  the  Defense  Documentation  Center  (DDC)  and  the 
Defense  Logistics  Studies  Information  Exchange  (DLSIF) . 

3.  Directives,  Regulations,  and  Manuals  reqarding 
“Acquisition*  and  “Modifications." 

4.  Guidance  by  Air  Force  Business  Research  Man¬ 
agement  Center  (AFBRMO  personnel  and  interviews  with 
managers  involved  with  the  major  Class  V  modifications  of 
aircraft  weapon  systems. 

Official  directives  and  policy  are  available 
through  several  agencies,  i.e..  Office  of  Manaoement  and 
Budget  (OMB'  and  General  Accounting  Office  (GAO),  and 
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specific  activities,  i.e.,  Department  of  Defense  (DOD) ,  U.S. 
Air  Force  (USAF) ,  and  major  commands  (MAJCOMS) . 

One  important  policy  paper  on  executive  branch 
agency  planning  for  major  system  acquisition  is  the  Office 
of  Management  and  Budget  Circular  No.  A-109.  This  1976 
Circular,  based  on  executive  branch  consideration  of  the 
Commission  on  Government  Procurement's  recommended  changes 
to  improve  the  process  of  acquiring  major  systems,  ha3 
been  called  "one  of  the  most  important  administration 
documents  in  setting  out  the  future  defense  posture 
[6:23].*  The  central  thrust  of  Circular  A-109  is  to  pro¬ 
mulgate  reforms  to  the  major  system  acquisition  process 
with  the  goal  of  reducing  cost  overruns  and  minimizing  the 
decades-old  controversy  surrounding  the  need  for  new 
systems  (11:1).  Past  practice  permitted  approving 
requirements  and  beginning  new  programs  after  selection  of 
system  design  concepts;  Circular  A-109  requires  that  new 
programs  be  started  only  after  agency  head  approval  of 
mission  needs  and  prior  to  identifying  and  exploring 
design  concepts  (12:4). 

The  expected  impact  of  the  new  policy  is  that  both 
large  and  small  industrial  firms  will  compete  earlier  to 
identify  and  explore  alternative  system  concepts  to  meet 
the  established  mission  needs.  Rather  than  responding  to 
a  specific  technical  or  equipment  requirement  for  a 
system  to  perform  a  specific  task,  industry  will  be 


encouraged  to  investigate  innovative  design  ideas  early  in 
the  development  stages  of  the  time-phased  analysis  of 
requirements.  The  executive  agencies  to  which  the  Cir¬ 
cular  is  addressed  are  tasked  to:  (1)  identify  the  man¬ 
agement  process  for  that  agency's  major  system  acquisition 
and  monitor  implementation  of  the  prescribed  policies  and 
practices,  (2)  reconcile  determination  of  mission  needs 
with  overall  capab i 1 i t i es ,  priorities  and  resources,  and 
(3)  explore,  solicit  and  support  alternate  system  design 
concepts  (12) . 

Several  DOD  and  Air  Force  directives  govern  the 
appropriate  response  to  mission  needs.  Among  these  are 
DOD  Directive  5000.1,  Major  System  Acgu i s i t ion ,  DOD  Direc¬ 
tive  5000.2,  Major  System  Acquisition  Process ,  DOD  Direc¬ 
tive  5010.19,  Conf igurat ion  Management  ,  and  AF  Regulation 
65-3,  Conf igurat ion  Management .  The  latter  two  describe 
the  function  of  identification,  control,  accounting  for, 
and  auditing  of  the  functional  and  physical  charac¬ 
teristics  of  systems  and  equipment  already  operated  and 
supported  by  DOD. 

AF  Regulation  800-2,  Acgu 1 s i t ion  Program  Manage¬ 
ment  (15),  specifies  that  modification  programs  are  to  be 
managed  as  other  acquisition  programs  as  much  as  possible, 
and  in  accordance  with  Secretary  of  Defense  directions. 
There  are  several  accompanying  800-3eries  AF  regulations, 
all  dealing  with  aspects  of  acquisition  management,  but 
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not  addressing  modification  management  issues  directly. 

For  instance,  AFR  800-3,  Engineer ing  for  Defense  Systems , 
states,  simply: 

AFLC  .  .  .  assures  engineering  integration,  on  a 
total  system  basis,  for  weapon  system  modifications 
after  program  management  transfer  (AFR  800-4)  or  as 
prescribed  in  AFSC/AFLC  agreements  [18:5). 

AFLC  and  AFSC  each  currently  have  command-unique  guides 
for  proqran  management,  which  are  somewhat  redundant  in 
their  description  of  the  acquisition  process,  (but  not 
necessarily  including  specific  information  concerning 
modification  management).  AFLC/AFSC  Pamphlet  800-34 
(DRAFT)  ,  Aqu is i t ion  Log i s t i c s  Management  (15) ,  addresses 
areas  common  to  both  commands  and  includes  a  chapter  spe¬ 
cifically  on  Class  V  modifications. 

Air  Force  Regulation  57-4(C-l),  Modi f icat ion 
Program  Approval  (19),  prescribes  the  procedures  for 
planning,  documenting,  and  obtaining  approval  of  a  modifi¬ 
cation  for  all  Air  Force,  Air  Force  Reserve,  and  Security 
Assistance  activities  for  which  the  Air  Force  has  logistic 
support  responsibility.  The  regulation  interprets  the 
allowances  for  modification  to  Configuration  Items  (Cl), 
and  classifies  the  modifications  by  requirements  and 
Program  Management  Responsibility  (PMR) .  As  the  primary 
AF  document  on  modification,  AFR  57-4  delineates  the  func¬ 
tions,  restrictions,  and  responsibilities  of  Headquarters 
US AF  and  the  major  acquisition  commands,  Air  Force 
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Logistics  Command  (AFLC)  and  Air  Force  Systems  Command 
(AFSC),  for  accomplishment  of  this  form  of  modernization. 
Terminology  peculiar  to  modification  management,  but 
extraneous  to  the  basic  acquisition  process,  is  explained 
in  the  Regulation  (see  Appendix  A) . 

Headquarters  USAF  must  evaluate  all  Class  V  modifi¬ 
cations  which  are  proposed  as  solutions  to  validated  State¬ 
ments  of  Operational  Need  (SONs)  submitted  by  the  operat¬ 
ing  commands.  USAF  may  disapprove,  return  for  resub¬ 
mission,  investigate  *unding  and/or  costing  information, 
and/or  direct  the  appropriate  MAJCOM  to  assist  and  support 
any  Modification  Proposal  and  Analysis  (MPA).  A  Program 
Management  Directive  (PMD)  is  the  official  Headquarters 
USAF  document  required  for  authorization,  direction,  and 
guidance  of  Class  V  modification  programs.  It  is  also 
used  to  request  analysis,  such  as  MPA  or  Modification 
Program  Management  Plan  (MPMP) ,  and  to  track  and  priori¬ 
tize  the  requirement. 

Headquarters  USAF  may  authorize  either  AFLC  or 
AFSC  to  manage  a  Class  V  modification.  Most  in-service 
weapon  system  modifications  are  directed  to  AFLC  for  man¬ 
agement,  with  AFSC  in  a  supporting  role.  However,  if 
Program  Management  Responsibility  Transfer  (PMRT)  to  AFLC 
has  not  yet  occurred,  or  if  extensive  design  development 
(particularly  engineering  is  required,  the  PMR  will  be 
assigned  to  AFSC  (19). 
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Command-unique  and  joi nt -command  regulations  are 
important  to  the  modification  program  manager.  In  a 
concurrent  study  by  Captain  Richard  S.  Maclsaac,  USAF, 
AFIT/LS,  Clas3  79b,  the  modification  management  process, 
related  guidance,  and  "lessons  learned"  are  provided  for 
the  AFLC  Program  Manager  of  major  production  Class  IV  and 
V  Modifications  (10).  This  manager  serves  both  of  the 
acquisition  commands  during  the  process.  After  extensive 
review  of  current  guidance  and  interviews  of  USAF  and 
industry  managers.  Captain  Maclsaac  has  presented  3  hand¬ 
book  of  alternative  management  approaches  for  Class  IV  and 
Class  V  modification  programs.  Because  of  his  interest  in 
the  modification  management  process  and  Class  V  modifica- 
tons,  portions  of  Captain  Maclsaac's  research  parallel  and 
complement  issues  identified  in  this  thesis. 

A  1977  study  project  report  by  Lieutenant  Colonel 
Reginald  M.  Cilvik  (5),  "Class  V  Modification  Management 
and  Planning:  A  Guide  for  the  AFSC  Program  Manacer  of 
Less-Than-Ma jor  Systems,"  provides  a  concise  description 
of  the  procedures  and  the  AFLC/AFSC  interface  in  the  modi¬ 
fication  area.  Through  research  and  interviews,  Lieu¬ 
tenant  Colonel  Cilvik  identified  problems  in  modification 
management  and  provided  broad  guidelines  to  the  AFSC 
Program  Manager  (PM)  for  minimizing  intercomnand  con¬ 
flict',.  This  guidance,  however,  recommends  awareness, 
foresightedne3s ,  and  flexibility.  The  project  conclusions 
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recognize  the  complexity  of  even  lesa-than-ma jor  programs, 
the  dilemma  in  assignment  of  management  responsibility  and 
the  hoped-for  contributions  of  the  Air  Force  Acquisition 
Logistics  Division  (AFALD)  toward  command  interface. 
Lieutenant  Colonel  Cilvik  recommended  additional  study  "to 
determine  if  improvement  in  existing  management  procedures 
or  organization  structure  is  possible  [S:39]"  and  to  eva¬ 
luate  how  complex  Integrated  logistic  support  can  be 
better  accomplished. 

Closely  related  to  Cilvik's  study  was  the  effort 
of  Captain  7-rry  L.  Balven,  "Acquisition  of  Class  V 
Modifications"  (3).  In  this  AFALD-sponsored  project. 
Captain  Balven  enumerated  eleven  issues  that  focused  on 
deficiencies  in  the  four  broad  areas  of  managerial 
planning,  control,  procedures,  and  -edification  development 
and  implementation.  Each  issue  contained  an  individual 
conclusion  and  recommendation  that  support  a  proposed 
solution  to  the  multifaceted  problem. 

The  Department  of  Defense  acquisition  expenditures 
provide  an  excellent  subject  for  the  popular  media.  Often 
articles  provide  information  on  a  specific  system  or 
recent  Congressional  activity.  The  dollars  spent  or 
appropriated  receive  particular  attention.  Industry 
periodicals,  such  as  Aviation  Week  and  Space  Technology , 
frequently  provide  objective  information  on  modernization 
expectations  and  costs.  In-service  publications  are  also 
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good  sources.  The  Air  University  Review  recently  pub¬ 
lished  an  article,  "The  Ever -Chang i ng  Fleet,"  by 
William  G.  Holder  which  describes  several  current  modifica¬ 
tion  programs  in  an  interesting  narrative  and  includes 
photographs  of  the  systems  (8).  A  fascination  with  the 
significant  funds  allocated  for  aircraft  systems  results 
in  the  popularity  of  books  such  as  Berkeley  Rice's,  The 
C-5A  Scandal  and  Robert  F .  Coulam's  The  Illusions  of 
Choice--The  F- 1 11  and  the  Problem  of  Weapons  Acqu is i t ion 
Reform .  The  hindsight  available  in  these  studies  can  be 
informative  to  contemporary  decision  makers. 

The  primary  source  in  a  study  of  the  planning  and 
procedures  that  go  into  modification  management  are  the 
managers  themselves.  These  individuals  are  in  the  best 
position  to  describe  their  perceptions  of  the  responsibil¬ 
ities  and  problems  that  exist  at  various  levels  of  plan¬ 
ning,  implementation,  and  control.  The  discovery  and  dis¬ 
cussion  of  issues  or  problems,  and  the  resulting  recom¬ 
mendations,  models,  and  guidance  have  all  been  developed 
by  direct  contact  with  the  managers.  Using  a  synthesis 
of  the  Issues  and  problems  found  in  the  Cilvik  and  Balven 
studies  as  a  baseline,  this  research  contributes  to  the 
body  of  knowledge  on  the  Class  V  modification  process  by 
adding  the  views  of  the  people  involved  in  the  management 
of  major  Class  V  acquisitions. 
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Research  Objectives 


The  objectives  of  the  research  were  to: 

1.  Develop  a  current  annotated  bibliography  of 
studies  and  guidance  regarding  Class  V  modification  manage¬ 
ment  . 

2.  Identify  and  compare  existing  models  that  have 
been  developed  to  describe  the  Class  V  modification  manage¬ 
ment  process. 

3.  Identify  outstanding  issues  or  problems  in  the 
area  of  managing  Class  V  modi f icat ions  that  are  considered 
important  by  the  managers. 


Research  Questions 

1.  What  research  and  direction  is  available 
regarding  Class  V  modification  management? 

2.  What  basic  descriptive  Class  V  modification 
management  process  models  «*xist,  and  how  may  they  be  used? 

3.  What  issues  or  problems  are  outstanding  and 
considered  important  to  managers  involved  in  the  Class  V 
modification  management  process  of  major  systems? 

Organisation  of  the  Rtudy 

The  following  chapter  describes  the  research 
design  adopted  to  answer  the  three  Research  Questions. 
Research  Question  One  is  addressed  by  Appendix  Dt  "Anno¬ 
tated  Bibliography."  Chapter  III,  "Modification 
Management  Process,"  answers  Research  Question  Two. 

IS 


Chapter  IV,  "Analysis  and  Interpretation  of  Managerial 
Opinions,"  provides  an  analysis  of  manager  inputs  from 
interviews  to  address  Research  Question  Three.  A  Summary 
and  Conclusions  are  presented  in  Chapter  V. 


CHAPTER  II 


RESEARCH  DESIGN 

Nature  and  Sources  of  Information 
In  addressing  the  three  Research  Questions,  two 
methods  of  information  collected  were  selected:  First,  an 
extensive  literature  search,  and  second,  a  series  of  per¬ 
sonal  interviews.  As  noted  earlier,  the  large  dollar 
expenditures  for  DOD  weapon  system  acquisition,  and  the 
increased  emphasis  on  hardware  modification  as  an  alterna¬ 
tive,  have  made  this  subject  highly  visible.  Early  in  the 
decade  influential  personalities,  formal  studies,  and 
popular  literature  called  for  more  information  and  guid¬ 
ance  on  the  topic  of  modification  manaqement  and  proce¬ 
dures.  Some  progress  has  beer,  made  in  recent  years,  but 
no  centralized,  annotated  bibliography  is  available  of 
existing  studies  and  current,  appropriate  guidance  to 
facilitate  ongoing  and  future  research  of  this  topic 
without  repeating  prior  research.  Thus,  Research  Question 
One,  a  collection  of  these  resources,  is  addressed  by  the 
Annotated  Bibliography  in  Appendix  D. 

Similarly,  early  studies  Indicated  a  need  for  a 
comprehensive  description  of  the  modification  management 
process.  Robert  P.  Lavoie  (R:12)  calls  "forcing  major 
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modification  decisions  into  the  same  process  as  new 
systems*  the  latest  trend.  More  recently,  however,  the 
realization  that  most  Class  V  modifications  do  not  match 
the  process  for  new  systems  has  resulted  in  a  wealth  of 
modification  management  models.  Both  extensive  descrip¬ 
tions  of  the  Class  V  modification  process  and  suggested 
flow  diagrams  have  been  developed.  Because  of  the  simpli¬ 
city  and  flexibility  of  the  diagrams,  three  types  of  these 
models  have  been  selected  for  presentation,  discussion  and 
comparison  to  meet  Research  Question  Two.  The  models  and 
their  descriptions  are  from  the  literature  search,  which 
also  provided  the  expertise  and  background  for  addressing 
Research  Question  Three. 

Existing  literature,  such  as  the  Cilvik  and  Balven 
studies,  has  provided  issues  that  require  further  research, 
formal  direction,  or  correction.  For  example,  one  issue 
frequently  mentioned  was  the  need  for  a  modification  man¬ 
agement  process  model,  which  is  addressed  by  Research 
Question  Two.  In  an  effort  to  confirm  the  currency  and 
applicability  of  these  existing  issues  and  discern  others 
not  previously  documented,  the  researchers  asked  managers 
of  four  major  system  programs  in  AFSC  and  A FIX  for  their 
personal  opinions. 

The  major  resource  was  the  modification  managers 
themselves,  at  the  staff  levels  and  at  the  field  system 
program  or  system  management  level.  These  managers  have 


a  first  hand  understanding  of  problems  and  issues  and 
could  readily  address  the  specific  rationale  behind  the 
issues  of  concern  to  them. 

A  judgemental  selection  of  twelve  managers  was 
made  to  form  a  sample  which  was  approximately  evenly 
distributed  between  the  line  and  staff  organizations 
within  the  two  commands.  The  sample  was  considered  to  be 
reliable  since  the  managers  selected  represent  programs 
that  make  up  all  of  the  currently  authorized  major  USAF 
Class  V  modifications.  The  programs  of  interest  are:  (1) 
the  C-141  Stretch/Aerial  Refueling  modification  and  (2) 
the  F-4G  "Wild  Weasel,"  both  assigned  to  AFLC  for  primary 
management  responsibility;  and  (3)  the  EF-111A  Tactical 
Jamming  System  (TJS)  and  (4  and  5)  3-52  Air  Launched 
Cruise  Missile  (ALCM)  Integration  and  Offensive  Avionics 
System  (OAS)  mod l f icaton3 ,  all  assigned  to  AFSC.  Brief 
summaries  of  these  programs,  and  the  managerial  positions 
contacted,  may  be  found  in  Appendix  B;  the  Interview  Guide 
is  in  Appendix  C.  Although  position  title  and  office 
designation  is  noted,  anonymity  in  relation  to  specific 
responses  was  retained. 

Data  Collection  Techniques 

Literature  Review  for 
Annotated  Bibliography 

As  previously  noted,  the  initial  resource  search 


included: 


1.  A  review  of  the  Reader's  Guide  to  Periodic 


Literature,  Ai r  University  Library  index  to  Military 
Per iodicals ,  and  U . S .  Department  of  Defense  Bibl lography 
of  Log i s t i c s  Studies  and  Related  Documents . 

2.  A  search  for  previous  studies,  projects,  and 
theses  by  subject  area  from  the  Defense  Documentation 
Center  (DDC)  and  the  Defense  Logistics  Studies  Information 
Exchange  (DLSIE). 

3.  Directives,  Regulations,  and  Manuals  regarding 
"Acquisition"  and  "Modifications." 

These  sources  provided  significant  information  regarding 
existing  guidance,  studies,  and  recommendations. 

Class  V  Modification  Models 

When  the  sire  and  complexity  of  the  Department  of 
Defense's  major  weapon  system  acquisitions  became  appar¬ 
ent,  a  desire  for  descriptions  and  models  of  the  process 
occurred.  Although  some  direction  (15)  specifies  that 
modification  programs  are  to  be  manaqed  as  much  like  other 
acquisition  programs,  as  possible,  experience  has  shown 
this  to  be  difficult  (2:5-7).  Several  descriptions  of  the 
Class  V  modification  management  process  have  been  devel¬ 
oped,  and  a  wide  range  of  model  types  are  now  available: 

— Air  Force  Regulation  57-4  (19)  is  the  primary 
source  of  information  for  the  responsibilities  and  func¬ 
tions  related  to  planning,  documenting,  and  obtaining 
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approval  of  AF  modifications,  but  this  document  does  not 
provide  a  chronology  of  events  or  a  process  flow  diagram. 


••-A  mathematical  systems  approach  model  of  the 
procurement  process,  which  could  be  adapted  to  unique  or 
complex  activities  applicable  to  modification  management, 
is  presented  by  Richard  S.  Sapp  (13). 

— Reginald  M .  Cilvik  (5)  relates  the  specific 
position  of  the  Class  V  procedures  within  the  standard  DOD 
Planning,  Progra.nming  and  Budgeting  System  (FPBS)  . 

— Chapter  26,  “Class  V  Modifications,*  of  the 
draft  AFLC/AFSC  Pamphlet  800-34,  Acqu l 3 i t ion  Log i s t i cs 
Management ,  (16)  provides  definitions  of  and  discussion 

about  modifications,  alternative  models  (related  to  dif¬ 
ferences  arising  in  the  process)  and  a  detailed  descrip¬ 
tion  of  the  most  common  method,  including  exceptions  and 
examples . 

--In  order  to  research  the  understanding  of 
responsibilities  of  organizations  involved  in  the  AF  modi¬ 
fication  program,  D.  E.  Haslam  and  C.  C.  Berger  (7)  have 
developed  diagrams  for  Class  IV,  Class  V,  and  Updating 
Changes.  They  specifically  attempted  to  display  the  pos¬ 
sible  or gan i za t iona 1  interfaces  required  by  the  process. 

— A  Headquarters  APLC/LOA  briefing  (1)  displays 
the  process  from  the  APLC  viewpoint.  This  briefing  charts 
the  chronology  and  specific  interfaces,  and  is  simple  and 
direct  for  ease  of  understanding. 
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Interview  Procedures 


In  previous  studies  the  personal  interview  pro¬ 
vided  substantial  input  for  procedural  evaluations,  process 
modeling,  and  recoramendat ions .  In  some  cases,  such  as  the 
Chapter  on  Class  V  modifications  developed  for  AFLC/AFSCP 
800-34,  no  information  regarding  contacts  with  recognized 
experts  is  available,  since  this  was  the  result  of  an 
"in-house*  3taff  study  and  interpretation.  Other  works 
provide  a  collection  of  resources  (5;  9) ;  the  most  compre¬ 
hensive  projects  provide  a  good  bibliography,  plus  an 
analyzed  and  tested  interview  guide  or  questionnaire  (4; 

7).  This  project  used  the  guided  interview  approach  to 
evaluate  the  currency  of  previously  identified  modifica¬ 
tion  management  issues  and  problems  from  the  Cilvik  and 
Balven  studies  as  they  relate  to  major  Class  V  modifica¬ 
tions  and  solicited  additional  issjes  as  appropriate.  The 
structure  and  content  of  the  interview  guide  was  reviewed 
and  pretested  by  specialists  in  the  field  prior  to  actual 
data  collection.  This  was  done  to  minimize  or  eliminate 
ambiguity  or  research  bias. 

As  indicated,  the  population  of  modification  mana¬ 
gers  involved  in  major  Class  V  modification  programs  was 
represented  by  APLC  and  AFSC  staff  and  line  organizations. 
Several  pertinent  Issues  were  drawn  from  the  aforemen¬ 
tioned  studies  and  structured  as  statements.  The  desired 
outcome  was  to  confirm  or  refut*  each  statement  as  being 
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an  issue  or  problem  applicable  to  managers  of  major 
Class  V  modifications.  Each  manager  was  asked  to  respond 
to  the  statement  with  one  of  five  degrees  of  agreement 
(strongly  agree,  agree,  neither  agree  nor  disagree, 
disagree,  or  strongly  disagree);  in  all  cases,  the  respon¬ 
dent  was  given  the  opportunity  to  elaborate  on  or  explain 
his  chosen  response  in  detail.  Mso,  an  open-ended 
request  for  additional  issues  or  problems  not  specifically 
addressed  in  the  guide  but  considered  important  to  the 
manager  was  invited. 


Data  Analysis 

Research  Question  One 

What  research  and  direction  is  available  regarding 
Class  V  modi f icat ion  management? 

The  literature  search  provided  three  types  of 
resources.  The  first  was  popular  literature--books  and 
per lod ic i als .  These  resources  provided  a  background  and 
an  indication  of  the  subject's  timeliness.  In  most  cases, 
however,  brevity,  s impl i f ica t i on ,  or  the  author’s  edi¬ 
torializing  weakens  their  credibility  as  research  exper¬ 
tise.  The  second  type  of  resource  is  the  broad  spectrum 
of  studies,  theses,  and  staff  projects.  Because  of  the 
researcher  expertise,  the  depth  of  research,  the  breadth 
of  contacts  or  the  objective  of  the  contribution,  such 
studies  are  assumed  to  have  a  great  deal  more  credibility. 
The  annotated  bibliography  of  this  project  includes  those 
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studies  which  are:  (1)  referred  to  frequently  by  managers 
or  other  studies:  (2)  recent  and  timely;  or  (3)  contri¬ 
bute  to  the  study  of  this  topic  with  methodology  or  back¬ 
ground  information.  These  select  sources  are  presented  in 
chronological  order  in  Appendix  D.  Formal  guidance  is  the 
third  resource,  and  credibility  is  assumed.  A  comprehen¬ 
sive  listing  of  those  publications  which  regulate,  direct, 
or  guide  the  modification  manager,  including  most  recent 
publication  dates,  titles  and  synopses,  are  also  found  in 
Appendix  D. 

Research  Question  Two 

What  basic  descriptive  Class  V  modification  man¬ 
agement  process  models  exist,  and  how  may  they  be  used? 

The  models  reviewed  were  found  in  the  latter  two 
literature  sources  just  described — studies  and  formal 
guidance.  Several  models  were  reviewed  and  analyzed  and 
included  based  on  (1)  the  purpose,  developer,  use  and 
user,  (2)  the  completeness  of  the  narrative  description 
available  and,  (3)  the  clarity  of  the  "picture"  accom¬ 
panying  the  narrative.  Three  different  representative 
model  types  are  presented  and  briefly  described  in  Chapter 
III.  Based  on  information  provided  with  the  models,  the 
literature  search,  and  interviews,  these  three  model  types 
are  compared  and  discussed  in  terms  of  application  and 
adaptability. 
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Research  Question  Three 


What  issues  or  problems  are  outstanding  and  con¬ 
sidered  important  to  managers  involved  in  the  Class  V 
modification  management  process  of  major  systems? 

The  interview  guide  was  structured  for  obtaining 
opinions  on  several  issues.  Questions  1  through  4  were 
designed  to  obtain  a  minimum  essential  amount  of  demo¬ 
graphic  information  on  each  respondent.  The  purpose  of 
these  four  questions  was  to  obtain  the  working  experience, 
background,  and  program  longevity  data  necessary  to  inform 
the  researchers  about  tne  extent  of  the  individual's 
involvement  in  modification  management.  This  was  done  to 
validate  the  respondent  as  a  credible  source  of  infor¬ 
mation. 

Statements  6,  7,  10,  and  15  sought  inputs  on  the 
respondent's  impressions  of  the  adequacy  of  existing  regu¬ 
lations,  directives,  and  guidance.  Responses  of  stronq 
disagreement  with  6,  7,  or  10  would  indicate  the  presence 
of  a  problem;  strong  agreement  with  15  would  cite  the  need 
for  a  change  in  the  current  policy  of  managing  each  modi¬ 
fication  individually. 

Issues  relating  to  management  authority,  responsi¬ 
bility  and  effectiveness  were  addressed  by  statements 
9,  12,  13,  18,  and  19.  Disagreement  with  the  first  three 
would  support  earlier  findings  showing  problems  arising 
from  fragmentation  of  authority  and  respons i bi 1 i ty  within 
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a  command  and  between  commands.  Responses  in  either 
direction  to  statements  eighteen  and  nineteen  would  give 
insights  into  tne  manager's  perceptions  of  the  degree  to 
which  other  organizations  do  or  should  become  involved 
with  the  ongoing  management  of  the  respondent's  program. 

Statement  16  seeks  an  assessment  from  the  respon¬ 
dent  as  to  where  greater  emphasis  should  be  placed  in 
understanding  the  Class  V  process.  Funding  peculiarities 
were  treated  by  statement  11,  which  would  indicate  serious 
concern  to  the  manager.  Statements  5,  9,  14,  and  20  com¬ 
pared  the  respondent'3  attitudes  on  the  use  of  the  Class  V 
modification  process  as  an  alternative  to  the  more  tradi¬ 
tional  new  systems  method  of  acquisition.  Strongly  held 
opinion  responses  to  these  statements  would  demonstrate 
the  manager's  degree  of  acceptance  of  the  modification 
process . 

Finally,  statement  17  was  designed  specifically  to 
obtain  agreement  or  disagreement  with  the  major  problem 
areas  discovered  in  Captain  Terry  L.  Balven's  study  (3), 
namely:  concurrency,  system  integration,  and  management 
approaches . 

Findings  are  presented  and  analyzed  in  Chapter  XV, 
with  the  corollary  findings  resulting  from  information 
voluntarily  offered  by  respondents. 

Finally,  th«*  three  Research  Questions  directing 
this  project  are  reviewed  in  Chapter  V.  A  summary  of  how 
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each  Research  Objective  has  been  addressed  is  included,  as 
well  as  the  researchers'  conclusions  and  recommendations 
regarding  modification  management  in  general,  and  major 
Class  v  modification  program  management  in  particular. 
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CHAPTER  III 

MODIFICATION  MANAGEMENT  PROCESS  MODEI.S 

Addressing  Research  Question  One,  "What  research 
and  direction  is  available  regarding  Class  V  modification 
.management?"  helped  to  fulfill  two  of  this  project's 
Research  Objectives.  The  first,  to  develop  a  current 
annotated  bibliography  of  studies  and  formal  guidance 
regarding  Class  V  modification  management ,  was  met  by  the 
collection  and  review  process  that  resulted  in  Appendix  D, 
"Annotated  Bibliography." 

That  review  provided  the  background  for  answering 
Research  Question  Two,  "What  basic  descriptive  Class  V 
modification  management  models  exist,  and  how  may  they  be 
used?"  This  chapter  identifies  and  compares  existing 
models  that  have  been  developed  to  describe  the  Class  V 
modificaton  process,  which  is  Research  Objective  Two. 

In  19_,4,  the  General  Accounting  Office  (GAO) 
published  a  summary  of  a  survey  on  the  process  by  which 
the  Department  of  Defense  identifies  mission  needs  and 
establishes  requirements  for  major  weapons  systems.  The 
Foreword  to  that  report  (20)  indicates  that  it 

.  .  .  presents  the  first  compilation  of  all  aspects 
of  the  formal  requirements  process  and  its  relationship 
to  the  Planning,  Programming  and  Budgeting  System 


(PPBS)  and  tne  Defense  Systems  Acquisition  Review 
Council  (DSARC) . 

Noting  that  the  "informal  process  is  for  the  most  part 
indefinable,"  the  formal  process,  including  "all  docu¬ 
ments,  reviews,  and  briefings  that  by  regulation  or  direc¬ 
tive  should  occur  during  the  initiation,  review,  and 
approval  of  a  major  weapon  system  acqu i s i t i on , "  is  pro¬ 
vided  in  detail  by  GAO  for  DOD  and  the  Services. 

In  19-6,  the  Office  of  Management  and  Budqet  (OMB> 
and  the  Office  of  Federal  Procurement  Policy  (OFPP)  issued 
a  new  policy  for  the  acquisition  of  major  systems  by  all 
executive  branch  agencies  as  OMR  Circular  A-10^.  The 
requirement  for  improved  attention  to  the  determination  of 
agency  mission  needs  and  goals  and  the  logical  sequence  of 
activities  and  events  in  the  major  system  acquisition  pro¬ 
cess  was  adapted  to  DOD's  formal  actions.  The  DOD  speci¬ 
fic  policy  and  pr<x*dur<*'!  for  the  major  system  acquisition 
process  are  set  forth  in  DOD  Directives  ^000.1  and  5000.2. 

With  tne  implementation  of  OMB  Circular  A-109, 

OFPP  released  OFPP  Pamphlet  No.  1,  which  reviews  the 
"Major  System  Acquisition  Cycle."  Figure  1  (11-4)  illus¬ 
trates  the  basic  process  or  cycle,  with  the  boxes  describ¬ 
ing  the  phas«s  of  activities  and  the  numbered  circles 
indicating  the  major  decision  point.s. 

It  is  from  this  basic  model,  and  the  DOD  specific 
mission  needs  for  weapon  systems,  that  the  requirement  for 
guidance  on  the  alternative  solution  to  an  operational 


need  through  modification  is  derived.  Ideally,  a  model, 
or  models,  should  be  available  to  illustrate  and  describe 
this  process  and  its  unique  features. 

Several  such  models  have  been  developed,  and  three 
illustrative  types  are  presented  in  this  chapter.  A  good 
model  should  fulfill  one  or  more  of  the  following  require¬ 
ments:  education,  direction,  or  management  information. 

The  developer  ar.d  purpose,  and  user  and  use,  were  eval¬ 
uated  in  selection  and  presentation  of  the  sample  model 
types  provides  in  this  project.  Likewise,  similar  citeria 
must  be  evaluated  when  determining  application  of  any 
model  type.  The  first  model  is  a  complex,  mathematical 
model  which  provides  a  systems  approach  of  identification 
and  manipulation  of  variables  associated  with  the  acquisi¬ 
tion  process.  Second  is  the  chain-of-events  model,  which 
tracks  through  the  typical  chronology  of  activities  com¬ 
prising  modification  management.  The  third  model  is  a 
general  interpretation  of  the  progran  flow  through  the 
development  and  implementation  activities  of  a  Class  V 
modification  acquisition. 

A  Systems  Approach 

Richard  S.  Sapp  (13)  used  a  systems  approach  to 
view  the  process  by  which  the  Department  of  Defense 
acquires  and  modifies  its  major  weapon  systems.  Systems 
diagramming  was  used  to  develop  a  model  of  the 
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procurement  process,  to  demonstrate  the  multiplicity  of  rela¬ 
tionships  affecting  defense  budgets,  and  to  develop  a 
scheme  for  classifying  causes  of  program  cost  outcomes. 

From  an  examination  of  two  case  histories  (the  C-130 
Center  Wing  Class  IV  modification,  and  the  B-52G  and  H 
Stability  Augmentation  System  Class  IV  modification),  Sapp 
concluded  that  "large  modification  programs  requiring 
Headquarters  US  AF  involvement  exhibit  the  basic  charac¬ 
teristics  of  major  weapon  systems  acquisitions  (13:40)." 

Just  as  he  U3ed  the  diagrammed  model  to  develop  mathemati¬ 
cal  models  to  address  modification  program  cost3,  these 
models  can  be  constructed  to  apply  to  other  modification 
management  procedure  subjects,  such  as  timeliness,  effi¬ 
ciency,  or  communication. 

Figure  2  (13:43)  portrays  a  gen.er  a  1 ,  s  impl  i  f  i  ed 
procurement  model  with  four  systems  defined:  the  Using 
Command,  the  Government  Buying  Office,  <a  Headquarters,  and 
the  Contractor.  Each  system  ha3  internal  activity  and  ex¬ 
ternal  interfaces. 

Next,  Figure  3  (13:43)  represents  one  system  and 
its  relationship  to  the  total  environment.  Fach  system  is 
composed  of  three  internal  components:  (1)  A  control 

device,  which  maxes  decisions  (on  the  design  of  the  pro¬ 
cess  and  evaluator,  and  on  the  control  of  the  process) 

‘The  term  procurement  as  used  here  is  synonymous 
with  acquisition. 


and  generates  intelligence  based  upon  information  and 
intelligence  received?  (2)  A  process,  which  receives 
inputs  of  physical  goods  (money,  material,  personnel, 
capital  equipment  and  orders  or  requisitions)  and  puts  out 
these  goods  based  on  the  process  design  and  control 
exerted  by  the  control  device;  and  (3)  An  evaluator, 
designed  by  the  control  device,  which  receives  inputs  of 
information  and  provides  feedback  to  the  control  device  on 
the  overall  system  performance. 

Finally,  an  attempt  to  show  information  or  deci¬ 
sion  flows  within  the  system  or  flows  among  the  systems  is 
presented.  Figure  4  (13:50)  presents  a  general  system 
diagram  with  notation  and  functional  relationships  for  the 
kt!l  system.  This  notation  is  then  adapted  to  the  simpli¬ 
fied  procurement  model  (Fig.  2)  with  the  specific  inter¬ 
faces  applicable  to  that  model.  Table  2  (13:51) 

.  .  .  .  describes  in  matrix  form  one  possible  respre- 
sentation  of  the  physical  goods  flow  patterns  which 
can  exist  among  the  systems  and  environment  for  the 
four  system  model.  A  blank,  or  zero,  indicates  no 
flow,  a  one  (1)  indicates  a  flow.  For  example, 
p113  ■  1  implies  a  flow  of  money  (i  ■  1)  occurs  from 
DOD  HQ  US AF  (System  1,  j  «  1)  to  the  Buyinq  Office 
(System  3,  k  ■  3).  In  a  similar  fashion  flows  of 
intelligence  can  be  evaluated.  As  an  example,  say  the 
development  of  a  weapon  system  by  an  unfriendly 
nation  poses  a  new  threat.  Table  2  also  depicts  this 
intelligence  flow  with  the  same  four  systems.  I114  ■  1 
implies  intelligence  on  the  threat  (i  •  1)  flows  from 
the  Buying  Office  (System  3,  j  ■  3)  to  the  Contractor 
(System  4,  k  •  4).  Another  example  of  an  intelligence 
flow  would  be  knowledge  of  fund  levels  and  availability 
in  other  systems  [13:49). 


Sapp  suggested  that  other  systems,  such  as  sub¬ 


contractors,  the  public,  industry  in  general,  the  Adminis¬ 
tration,  and  Congress  could  be  added  to  make  the  model  more 
complete.  When  considering  major  modification  programs 
the  two  MAJCOMs,  AFLC  and  AFSC,  should  be  included. 

AFLC's  Air  Logistics  Centers  and  AFSC's  product  divisions 
(e.g..  Aeronautical  Systems  Division)  would  be  desirable 
additions,  perhaps  as  subsystems.  The  model  could  become 
quite  complex,  but  it  does  appear  to  provide  a  sophisti¬ 
cated  capability  to  include  the  program-by-program  dif¬ 
ferences  the  literature  and  interviews  suggest. 

Other  models  are  available  which  are  more  visual 
and  direct,  such  as  the  cha i n-of -event s  type  which  is 
described  next. 


Chain  of  Events 

In  contrast  to  the  systems  approach  to  the  modi¬ 
fication  management  process  Sapp  offered,  a  much  simpler 
model  was  provided  by  HC  AFLC./LOA  (Directorate  of  Aero¬ 
space  Systems)  (1).  The  description  accompanying  the 
model  covered  the  various  classes  of  modifications,  the 
basic  policies  and  procedures  under  which  the  program 
operates,  the  organization  and  operation  of  the  ALC  and 
HQ  AFLC  Configuration  Control  Boards  (CCB) ,  and 
examples  of  the  magnitude  of  the  modification  program. 
Class  IV  modifications  and  Class  V  modifications  were 
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emphasized  because  of  AFLC ' s  typical  involvement  and 
responsibility,  and  the  large  amount  of  funds  dedicated 
to  these  programs. 

Figure  5  (lrChart  8)  depicts  AFLC  Class  V 
Modification  Processing.  The  flow  begins  in  the  lower 
left  corner  with  the  identification  of  a  requirement  and 
moves  toward  the  top--approva 1  and  funding.  The  right 
side  of  the  chart,  moving  downward,  illustrates  the 
accomplishment  of  the  modification. 

{1)  The  first  step  is  the  identification  of  a 
requirement  for  a  capability  to  perform  a  mission  that 
is  not  currently  being  performed.  The  user  prepares  a 
statement  of  operational  ne«*d  (SOS)  3tating  the 
required  capability  which  may  or  may  not  result  in  a 
modification.  The  SON  is  submitted  to  Headquarters 
USAF  in  accordance  with  AFH  57-4.  At  this  time  each 
major  command  involved  prepares  formal  comments.  If  an 
alternative  solution  to  the  SON  is  very  lively  a 
Class  V  modification,  and  adequate  data  is  available, 
the  command  having  program  management  responsibility, 

AFSC  or  AFLC,  will  provide  budgetary  cost  information 
OCI)  to  Headquarters  USAF.  Budgetary  cost  information 
contains  preliminary  cost  estimates  and  schedules  to  aid 
in  the  decision  as  to  whether  or  not  to  pursue  the 
program.  This  decision  is  made  by  the  Requirements  Review 
Group  (RRG)  at  Headquarters  USAF. 
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(2)  If  the  Requirements  Review  Group  validates 
an  SON  with  a  Class  V  modification  as  an  alternative 
solution  and  determines  that  ther»  is  reasonable  pro¬ 
bability  that  the  final  proposal  will  be  approved  and 
funded,  a  program  management  directive  (PMD)  will  be 
issued  by  Headquarters  US  AF  requesting  preparation  of  a 
modification  proposal  and  analysis  MPA). 

(3)  When  AFLC  is  responsible  for  the  MPA  pre¬ 
paration,  the  requesting  PMD  is  reviewed  by  the  HO  AFLC 
Configuration  Control  Roar!  (CCB)  prior  to  the  iirec- 
tion  to  the  affected  ALCs .  The  CCB  considers  the  abi¬ 
lity  of  the  SM  to  comply  with  the  direction?  in  the  PMD 
and  may  offer  some  additional  guidance. 

(4'  The  MPA  is  then  prepared  by  the  SM  with 
assistance  fror  the  involved  organ i za t ions  and  agen¬ 
cies.  The  da- a  in  the  proposal  is  based  on  PMD 
guidance,  modification  policy,  and  SM  'IM  expertise.  in 
the  preparation  of  a  Class  V  modification  proposal,  it 
is  not  unusual  to  require  assistance  from  AFSC  or  a 
cont  r  actor . 

(5)  The  MPA  i 3  reviewed  by  the  ALC  CCB  and 
signed  by  its  Chairperson.  The  review  by  the  HC  AFLC 
CCB  results  in  the  establishment  of  the  AFLC  command 
position  or.  the  proposal.  The  MPA  is  then  forwarded  to 
Headquarters  USAF  for  approval  and  funding. 


(6)  -  (7)  When  the  modification  is  approved  at 
Headquarters  USAF,  an  implementing  PMD  is  issued, 
outlining  the  tasks  to  be  accomplished  and  assigning 
specific  responsibilities.  At  this  time  program 
aut hor i rat  ion  (PA)  and  funds  are  made  available. 

(9)  This  implementing  PMD  is  also  reviewed  by 
the  HC  AEI.C  CCB  when  AFLC  is  the  implementing  command. 
The  affected  ADCs  are  then  directed  to  accomplish  any 
tasks  that  may  be  required. 

(9)  -  (11)  Engineering  and  trial  installation 

are  completed  to  determine  the  final  configuration  of 
the  mod  if  icat  Ion.  Wh  o  the  trial  installation  is  suc¬ 
cessful,  kits  and  materials  are  acquired  from  a  contrac¬ 
tor  or  aanufac  ir*d  ind  isitsl  led  b t  he  Sspot 

(12)  -  (13)  Proofing  is  then  accomplished  by 

installing  the  first  production  kit  along  with  the  time 
compliance  technical  order  (TCTO)  to  assure  that  the 
hardware  and  instructions  are  satisfactory  to  permi- 
kit  installation.  'When  proof  inc  is  complete,  k  i  *  s  are 
distributed  to  ac  *  i  v  i  t  i  e  designated  for  installation, 
ind  the  modification  is  accomplished. 

This  model  is  dir»ct  and  easy  to  visualize  and 
underhand.  The  narrative  is  a  st  r  a  i  qh  t-f  orwar  d 
description  of  the  process  as  it  occurs  within  AFT.C. 
This,  however,  points  to  an  issue  that  one  must  con¬ 
sider  if  ising  a  model;  the  developer  and  his  purpose. 
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In  their  more  general  cha in-of -event s  model 
reflected  in  Figure  6,  D.  E.  Haslam  and  C.  C.  Berger 
( 7 : 35)  do  not  specifically  address  the  activities 
within  AFLC  (although  their  narrative  broadly  states 
that  AFLC  and  AFSC  accomplish  analysis  during  USAF  eval¬ 
uation).  However,  their  model  illustrates  the  possible 
combinations  of  management  duties  3hared  among  the  ASD 
SPO/AFLC  SM  'Using  Command  (blocks  4-9)  during  the 
process . 

The  cha i n-of -event s  model  illustrates  the  chro¬ 
nology  of  activities  but  does  not  adequately  show  the 
breadth  and  complexity  associated  with  ma -or  Class  V 
modification  programs.  The  more  general  models  which 
are  presented  next  provide  more  flexibility  of  that 
nature. 


Prog r am  Flow 

The  Air  Force  Acquisition  Logistics  Division 
(AFALD)  has  been  reviewing  and  preparing  guidance  on 
Acquisition  Logistics  Management  in  the  AFLC  AFFC 
Pamphlet  900-24.  One  chapter  has  been  prepared  "to 
describe  the  general  considerations  involved  in  manaqing 
the  acquisition  of  new  systems  or  equipment  as  Class  V 
modifications  to  existing  systems  'equ ipment  ; 16 : p. 26- 1 ; . " 
Tha  description  begins  with  a  discussion  of  several 
ways  in  which  the  development  and  implementation 
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on  Processing 


efforts  can  be  related  in  a  Class  V  modification 
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acquisition  by  displaying  different  program  flow  pat¬ 
terns  (Figure  7)  16:p.26-5). 

In  Model  1,  the  requirement  for  a  new  capabi¬ 
lity  to  be  installed  on  a  specified  weapon  system  ini¬ 
tiates  the  activity.  The  development  program  will 
define  the  new  capability  or  subsystem  which  will  then 
be  installed  in  the  receiving  weapon  system.  In 
Model  2,  a  requirement  for  a  new  capability  initiates  a 
development  program  intended  to  define  a  subsystem 
which  provides  the  required  capability.  The  require¬ 
ment  for  the  system  or  equipment  modification,  which 
identifies  the  weapon  system  to  receive  the  new  capabi¬ 
lity,  comes  after  the  development  program  initiation. 
The  pamphlet  suggests  that  the  most  likely  assignment 
of  responsibilities  in  the  program  patterns  shown  in 
Models  1  and  2  would  be  for  AFSC  to  manage  the  develop¬ 
ment  program  and  for  AFLC  to  manage  the  implementation 
program  (16 :p. 26-7) . 

It  is  possible  that  an  additional  weapon  system 
modification  requirement  will  be  generated  late  in  (or 
after)  the  modification's  development  stage.  Model  3 
represents,  for  instance,  the  SPO  accompl i sh i ng  the 
engineering  and  development  tasks  required  for  sub¬ 
system  or  equipment  integration.  Model  4  presents  the 
flow  for  a  subsystem  program  consisting  of  a  previously 


developed  item  (from  inventory  or  available  commercially) 
which  proceeds  directly  into  production  or  installation 
without  a  development  program.  If  minimal  or  no  develop¬ 
ment  effort  is  required  for  the  Class  V  modification,  as 
in  Models  3  and  4,  it  could  be  assigned  directly  to  AFLC. 
However,  if  the  mod l f i cat  ion  is  so  extensive  that  it  is 
considered  comparable  to  a  new  system  acquisition,  AFSC 
could  complete  both  development  and  implementation. 

The  pamphlet  considers  Model  2  of  Figure  7  to 
reflect  the  most  common  pattern  and  presents  a  more 
complete  generic  model  as  a  baseline  for  further  descrip¬ 
tion  of  the  flow.  In  Fiqure  8  (16:p.6-12)  the  development 
program  is  initiated  by  a  technological  requirement  and 
managed  by  AFSC;  the  system  or  equipment  to  be  modified 
is  identified  after  program  initiation?  the  program  is 
assumed  to  be  beyond  PMPT;  and  the  Class  V  modification  is 
managed  by  AFLC.  The  acronyms,  offices,  and  groups  are  as 
described  in  the  chain-of-events  model  and  Appendix  A, 
’Glossary  of  Terms.* 

The  bulk  of  the  pamphlet's  chapter  on  Class  V  modifi¬ 
cation  i3  a  very  complete  description,  including  possible 
deviation  f r nm  the  Requirements  Process,  Procramming  and 
Budget ing.  Approval  Process,  Development  Phase,  and 
Implementation  Phase.  These  process  phases  are  noted  on 
the  model  to  illustrate  when  the  diagrammed  procedures 
usually  occur.  The  mixed  benefits  of  general  models  for 
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an  overview,  and  more  precise  information  in  the  narrative 
provides  a  very  comprehensive  tool. 

Conclus ions 

The  use  of  a  model  is  very  helpful  when  viewing 
the  major  system  acquisition  process.  The  cycle  por¬ 
trayed  in  Figure  1  is  available  in  many  other  forms, 
and  this  acquisition  cycle  is  the  basis  for  most 
related-subject  models.  The  systems  approach  model 
provided  views  the  entire  procurement  process.  9v 
defining  appropriate  systems  and  system  components  the 
model  can,  theoretically,  be  varied  to  portray  the 
functional  relationships  applicable  to  major  Class  V 
modification  programs.  The  chain-of-events  models  tend 
to  view  the  process  as  if  the  procurement  process  is 
understood,  and  deal  primarily  with  the  procedures 
following  the  selection  of  the  modification  method  as 
the  (preferred)  alternative  solution  to  the  statement 
of  need.  The  program  flow  models  return  to  the  over¬ 
view  of  the  acquisition  cycle,  but  interject  the  speci¬ 
fic  steps  required  for  the  modification  acquisition 
process  (as  in  Figure  9)  . 

The  type  of  model  developed  and  the  type  of 
model  required  both  relate  to  the  position  of  the 
developer  and  the  end  us»  of  the  model.  The  systems 
approach  model  as  developed  by  Sapp  was  part  of  a  doc¬ 
toral  dissertation  and  appears  to  the  layman  as  being 


very  academic.  However,  because  of  education  and  data 
programming  and  processing  advances,  the  use  of  a  systems 
approach  appears  feasible  for  today's  problem-solv i nq  and 
decision-making.  Unfortunately,  mathematical  computer 
models  are  often  difficult  to  visualize,  dependent  on  good 
input  and  variable  choice,  and  inflexible  when  management 
intuition  is  perceived  as  providing  the  best  choices  or 
reactions. 

The  model  developed  by  AFLC/LOA  was  prepared  by 
managers  familiar  with  the  subject  and  able  to  interpret 
it  clearly  and  concisely  for  use  as  a  teaching  tool. 
However,  because  of  the  simplification  and  directness 
required  for  this  model,  any  understanding  of  the  com¬ 
plexities  of  the  programs  and  the  formal  guidance  is 
omitted.  For  this  reason,  this  particular  model  would  be 
inappropriate  for  anything  but  an  introduction  to  the  pro¬ 
cedures  for  the  modification  program  manager.  The  com¬ 
plexities  are  better  illustrated  by  the  Haslam  and  Berger 
model  and  their  accompanying  descriptive  narrative;  but 
the  Haslam  and  Berger  model  might  be  too  complicated  for  a 
beginner's  overview,  and  too  simple  for  the  experienced 
manager  . 

The  AFALD  models  provide  the  most  simplified  pic¬ 
ture  of  the  models  presented  here:  visualizing  the  pro¬ 
gram  flow  as  requ i rement-deve lopment- implementat ion ,  but 
warning  even  the  novice  immediately  of  the  diversity  and 
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complexity  by  providing  four  basic  models.  The  pamphlet 


then  supplies  a  narrative  that  should  be  valuable  to  both 
the  beginner  and  the  active  manager--a  thorough  descrip¬ 
tion  of  the  process,  complete  with  organization  names, 
symbols,  acronyms,  responsibilities,  output,  relation  to 
the  new  system  acquisition  process,  and  applicable  direc¬ 
tives.  Possible  deviations  are  noted.  This  resource  was 
written  by  research-ers ,  with  inputs  by  managers,  for 
manager  s . 

This  chapter  has  presented  examples  of  three 
types  of  Class  V  modification  management  process  models 
that  exist  in  studies  and  formal  guidance.  These  are 
the  systems  approach,  the  cha in-of -events  model,  and 
the  program  flow  model.  The  developer  and  his  purpose 
w'e  evaluated  when  reviewing  these  examples.  Potential 
us<*rs  should  carefully  determine  the  specific  need  when 
adapting  or  applying  these  or  similar  models  for  indivi¬ 
dual  use. 

The  need  for  a  model  of  the  management  process 
for  maior  Class  V  modification  programs  was  just  one  of 
the  issues  suggested  in  earlier  studies.  This  need  has 
been  fulfilled.  Other  issues  w*»re  addressed  in  this 
study  by  interviewing  experienced  managers  of  Class  V 
modification  programs.  /in  analysis  of  their  responses  is 
in  the  following  chapter. 
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CHAPTER  IV 


ANALYSIS  AND  INTERPRETATION  OF 
MANAGERIAL  OPINIONS 

The  first  two  research  objectives,  to  review  arid 
summarize  current  studies  and  formal  guidance  regarding 
Class  V  modification  management,  and  to  identify  and  com¬ 
pare  existing  models  developed  to  describe  the  Class  V 
modification  management  process,  have  been  addressed.  An 
annotated  bibliography  is  provided  as  Appendix  D ,  and 
descriptive  models  are  discussed  in  Chapter  III. 

In  order  to  address  the  third  research  objective: 
To  discover  what  issues  or  problems  are  outstanding  and 
considered  important  to  managers  involved  in  the  Class  V 
modification  management  process  of  major  systems,  twelve 
managers  having  responsibility  for  the  five  programs 
meeting  the  DODD  5000.1  criteria  were  interviewed.  The 
organizational  addresses  and  job  titles  of  the  personnel 
contacted  are  identified  in  Appendix  B.  The  interviews 
were  structured,  but  informal.  The  researchers  asked  for 
reactions  to  statements  developed  from  issues  or  problems 
described  as  important  or  controversial  in  prior  studies. 
In  every  case  the  manager  was  invited  to  explain  or  sup¬ 
port  his  responses  with  examples  and  personal  insights. 
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The  specific  analysis  of  the  interview  results 
presented  in  this  chapter  is  grouped  according  to  the 
following  topics:  experience  of  the  respondents;  adequacy 
of  regulations,  directives  and  guidance;  management  au¬ 
thority,  responsibility  and  effectiveness;  understanding 
the  modification  management  process;  fundinq  constraints; 
attitudes  concerning  Class  V  modifications  versus  new 
system  acquisition;  and  previously  identified  problem 
areas.  A  general  summary  of  the  interviews  follows, 
accompanied  by  a  discussion  of  corollary  findings. 

Analysis  of  Interviews 
Experience  of  Respondents 

In  order  to  understand  the  spectrum  of  responses 
and  information  sought  and  obtained  in  the  personal  inter¬ 
views,  it  was  necessary  to  verify  the  credentials  of  each 
respondent.  This  was  accomplished  through  the  U3e  of  the 
first  four  questions  that  appear  in  the  Interview  Guide 
(Appendix  C)  which  have  a  demographic  orientation. 

Answers  to  these  questions  validated  the  respondents  as 
being  credible  sources  capable  of  providing  insights  into 
the  management  of  major  Class  V  modifications.  As  an 
added  benefit,  the  answers  presented  an  experiential  pro¬ 
file  of  those  managers  selected  for  participation  in  the 
study. 
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The  respondents  contacted  had  completed  between 


ten  years  and  nine  months  and  thirty  years  of  federal  ser¬ 
vice  (including  both  military  and  civilian  time)  with  the 
average  length  of  service  being  twenty  years  and  three 
months.  The  duration  of  their  current  assignment  to  the 
particular  Class  V  modification  program  of  interest  ranged 
from  a  minimum  of  only  one  year  to  a  maximum  of  six  years 
and  two  months.  Each  respondent  had  served  in  his  present 
position  for  an  average  of  two  years  and  four  months. 

Only  42  percent  of  those  managers  contacted  had 
any  previous  experience  in  managing  other  Class  V  modi¬ 
fication  acquisitions.  Of  that  number,  the  length  of 
prior  experience  was  as  low  as  two  years  to  as  high  as  ten 
years  for  an  average  of  four  years  and  seven  months.  The 
balance  of  the  respondents  could  claim  only  their  current 
assignments  as  their  extent  of  involvement  with  Class  V 
modifications.  This  latter  fact  should  not  be  construed 
as  a  hindrance  to  effective  performance,  however,  since  it 
was  the  opinion  of  several  managers  that  having  a  single 
type  of  background  (i.e.,  only  new  systems  or  only  modi¬ 
fications)  would  be  a  mistake.  Thus,  the  prospect  of  a 
Class  V  modification  specialist  having  any  advantage  over 
someone  with  solely  a  new  systems  acquisition  background 
did  not  receive  support. 

Table  3  displays  the  range  of  responses  received 
on  a  statement-bv-statement  basis  for  the  remainder  of  the 
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TABLE  3 


NUMERICAL  RESULTS  OE  THE 
STRUCTURED  I  NT  ER  V I  SW  S 


1  ■  St  rongly  Di sag  ree 

2  »  Disagree 

3  ■  Neither  Disagree  or  Agree 

4  ■ 

5  - 

Ag  ree 

St  rongly 

Ag  r  ee 

Response 

Statement  No.  1  2 

3 

4 

5 

5 

1 

2 

5 

4 

6 

2 

1 

2 

5 

2 

7 

1 

1 

4 

6 

8 

2 

3 

•y 

3 

2 

9* 

* 

•y 

4 

1 

4 

4 

10 

i 

3 

2 

5 

1 

11 

2 

2 

3 

5 

12 

5 

5 

2 

13 

4 

4 

2 

1 

4 

14 

1 

2 

1 

f> 

2 

15 

1 

1 

5 

2 

2 

16A 

2 

3 

1 

3 

3 

1 6B 

3 

1 

3 

3 

16C 

1 

3 

3 

3 

2 

17A 

1 

3 

1 

17B 

1 

3 

5 

3 

17C 

4 

2 

6 

y 

4 

18 

4 

5 

2 

1 

19 

3 

2 

20 

1 

1 

2 

5 

3 

•NOTE:  ly  eleven  responses  were  r  ece-.ved  on  Statement  R  . 
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structured  interviews,  and  continued  reference  to  it  will 
aid  in  understanding  the  subsequent  analysis  and  dis¬ 
cuss  .on . 

Adequacy  of  Regulations, 

Directives,  and  fiuiTance 

Statements  6,  7,  10  and  IS  are  related  to  an 
assessment  of  the  adequacy  of  regulations,  directives,  ant! 
guidance  that  pertain  to  Class  V  modifications. 

Fifty-eight  percent  of  the  respondents  agreed  that 
there  is  a  clearly  defined  Class  V  modification  process 
(Statement  6’  as  compared  to  25  percent  who  disagreed 
with  the  statemen".  Of  those  who  agreed,  however,  the 
stipulation  was  made  "hat  the  process  was  "vpically  not 
followed  to  the  letter  of  "he  regulation  nor  used  as  de- 
;  .  rh  e  >  j  :a  1  if  ie:  1  e  f  •  "he  •  "hat  "he 

dynamics  if  "he  Individual  programs  mandate  the  use  of 
accepted  ieviations  to  mate  the  process  adaptive  as  neces¬ 
sary.  of  those  who  responded  negatively,  t we  comment  was 
made  that  although  a  modification  process  exists,  it  is 
separate  and  distinct  f r<  m  the  acquist* i ~n  process . 

Fighty-three  percent  of  those  interviewed  agreed 
that  "heir  respective  programs  were  correctly  identified 
as  Class  V  modifications  in  accordance  wi"h  the  definition 
and  criteria  set  forth  in  Air  Force  Regulation  (AFR)  57-4 
(Statement  7).  What  is  worthy  of  note  was  the  view 


of  those  who  answered  negatively  that  sometimes  the  cate¬ 
gorization  of  a  program  a3  a  Class  V  modification  is 
merely  a  consequence  of  not  being  able  to  identify  it  as 
fitting  one  of  the  three  subcategories  (A,  B,  or  C)  of 
Class  IV  mod  i  f icat tons .  This  situation  was  explained  as 
being  analogous  to  a  waterfall  effect  whereby  a  require¬ 
ment  for  a  changed  capability  (Class  IV)  “tails  through" 
to  become  a  new  ;ip«billty  '  .  v. ■  only  as  a  last  choice. 
Conversely,  every  effort  is  made  to  categorize  the  pro¬ 
posed  new  capability  modification  as  soraerhioq  other  than 
Class  V  because  of  problems  in  obtaining  the  funding  for 
those  modifications  ultimately  designated  as  Class  V. 

This  funding  complication  is  more  fully  addressed  in  the 
analysis  of  Statement  11. 

Fifty  percent  of  the  respondents  agreed  with 
the  adequacy  of  written  guidance  of  direction  avail¬ 
able  to  manage  their  programs  (Statement  10),  while 
33  percent  disagreed.  Te  presence  of  pertinent  DOD,  L'SAP, 
coramand-un  i  que ,  or  joint  command  policies,  and  regulations 
was  not  see-,  as  prese-tinq  a  problem.  What  was  often 
lacking,  in  terms  of  both  timeliness  and  clarity  of  in¬ 
dent,  however ,  was  *he  implementing  Program  Management 
Directive  (PMD) .  The  managers  expressed  their  concern  on 
the  j s e  of  abbreviated  telegraphic  messages  as  direction 
to  proceed  in  lieu  of  more  comprehensive  and  formal  PMDs . 

It  was  not  uncommon  for  many  months  to  pass  bf‘w«»n  the 
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receipt  t'f  a  message  and  the  formal  follow-up  to  occur. 
This  situation  was  viewed  by  the  managers  as  allowing  an 
opportunity  for  a f - er - t he- f act  ratification  of  decisions, 
rather  than  providing  helpful  guidance  In  advance  of  those 
decisions . 

A  neutral  position  was  expressed  by  50  percent  of 
the  managers  concerning  the  advantage  of  aggregating 
several  smaller  dollar  value  Class  V  mod i f icat ion3  into 
one  na'or  program  (State-ent  lr).  Air  Force  policy 
and  procedures  specify  the  assignment  of  a  discrete  iden¬ 
tifying  number  to  each  Class  V  modification  and  the  man¬ 
agement  of  -’act,  one  in  accordance  with  its  own  PMD .  Which 
ever  major  command  MAJCOM  has  primary  management  respon¬ 
sibility  for  that  particular  mod i f icat ion  number  directs 
the  effort.  Thus,  it  is  not  unusual  for  AFSC  and  A FbC , 
or  two  or  more  organisations  within  a  “ACCOM,  -o  be  direct 
ing  individual  modi  f icat ions  *o  the  same  weapon  system  at 
essentially  the  same  ‘ire.  On  the  physically  extensive, 
high-dollar  value  P-52  OAS  and  CM  I  -od 1 f 1 ca t ion  programs, 
management  direction  of  separate  modification  numbers  for 
program  visibility  and  tracking  purposes  was  the  reason 
liven  even  *houqh  both  programs  overlap  to  a  great  deqree. 
Those  managers  voicing  agreement  with  the  statement  as  to 
the  advantages  of  program  aggregation  cautioned  that  this 


approach  would  be  practical  only  if  the  several  modifica¬ 
tions  planned  were  closely  related  (e.g.,  two  avionics 
mod i f icat ions ) . 

Management  Authority, 

Respons ib I i ty ,  and 
E?  feet i veness 

Statements  8,  12,  13,  19,  and  1$  were  designed  to 
obtain  inputs  assessing  managerial  authority,  respon¬ 
sibility,  and  effectiveness  in  managing  major  Class  V 
mod i f icat ions . 

Statement  8  posed  the  idea  of  the  existence  of  one 
central  Air  Staff  organ i rat  ion  functioning  as  a  coordina¬ 
tor  of  AFSC  and  AFI.C  modification  activity.  A  balanced 
response  was  achieved  with  equal  42  percent  proportions  of 
managers  either  agreeing  or  disagreeing,  the  remainder 
being  noncoron i 1 1 al .  Of  those  agreeing,  opinions  differed 
as  to  whether  Research  and  Development  (USAF  RD)  or  Logis¬ 
tics  Engineering  ('JSAF  'LE)  would  be  considered  the  one 
focal  point.  Further,  those  agreeing  conditioned  their 
responses  by  differentiating  between  PMD  direction  and 
funding  focal  points.  Those  respondents  answering  nega¬ 
tively  expressed  the  comment  that  the  Air  Staff  was  not 
designed  around  the  single  management  concept.  As  such, 
focal  activity  would  shift  from  office  to  office  within 
the  Air  Staff  as  the  modification  proposal  analysis  (MPA) 
alternative  developed  into  an  authorized,  ongoing  program. 


Eig hty-t hree  percent  of  the  managers  polled  either 
disagreed  or  strongly  disagreed  with  the  statement  that 
Clas.s  V  modification  hardware  development  and  implemen¬ 
tation  were  independently  manageable,  separate  and  dis¬ 
tinct  activities  (Statement  12),  The  exceptionally 
strong  negative  response  underscores  the  central  issue  in 
Balven’s  study  (3),  namely  that  these  two  activities 
should  not  be  viewed  by  management  as  the  wording  of  the 
statement  woull  suggest,  although  they  often  are.  Situa¬ 
tions  where  this  is  most  lively  to  occur  are  those 
programs  where  management  responsibility  is  split  between 
AFSC  development)  and  AFLC  lmplemen’  at  ion) . 

Faulty  ccmununication  and  coordination  exchanges 
between  the  commands  cause  problems  that  can  adversely 
affect  the  successful  fielding  and  future  supportahi 1 ity 
of  the  modified  system.  Thi*  potential  problem  was  add¬ 
ressed  early  in  the  lifetime  of  both  the  3-52  OAS'CMI  and 
the  C-141  Stretch  modification  programs.  In  the  former, 
two  Deputy  Progr  am  Managers  have  been  assigned:  one  is  for 
Acquisition  and  one  13  for  Logistics.  Tber.e  managers 
are  physically  located  in  the  System  Manager's  (SM)  orga¬ 
nization  at  Oklahoma  City  Air  Logistics  Center  fALC)  and 
the  program  Manager's  (PM)  organization  at  Aeronautical 
Systems  Division  (ASD) ,  respectively.  In  this  way,  pos¬ 
sible  inter command  misunderstandings  and  conflicts  can  be 
dealt  with  by  the  on-site  presence  of  managers  with 


authority  representing  the  other  command's  viewpoint, 
regardless  o£  the  location.  This  emphasis  on  a  close 
working  relationship  is  further  enhanced  by  the  existence 
of  a  Memorandum  of  Agreement  (MCA)  that  delineates  the 
responsibilities  of  each  command  and  those  which  cross 
commands . 

In  the  case  of  the  C-141  Stretch  program,  primary 
responsibility  for  both  development  and  implementation  was 
directed  to  AFLC,  which  is  an  exception  to  the  general 
rule  of  development  being  a  function  handled  by  AFSC. 

Using  a  Mini-System  Program  Office  adaptation  of  the  proj¬ 
ect  management  concept,  the  C-141  program  managed  by 
Warner  Robins  ALC  has  effected  a  significant  role  change 
by  drawing  on  internal  engineering  for  both 

design  and  integration  of  the  system.  The  traditional 
assumption  tha*  AFI.C  lacks  design  er.qineerlng  capability 
precluded  these  Jual  responsibilities  from  being  assigned 
to  AFI.C  more  frequently  in  the  past. 

For  Statement  13,  dealing  with  the  existence  of 
one  line  of  authority  and  responsibility  across  commands, 
66  percent  of  the  respondents  a-swered  in  the  negative. 
This  statement  parallels  number  12  and  is  related  to 
number  8  as  well.  Given  the  perception  that  development 
and  implementation  activities  should  not  be  separated  from 
a  functional  s-andpoint,  but.  knovinq  that  organ  i  rat  i  ona  1  ly 
AFSC  and  AFt.C  are  split  along  these  responsibility  lines, 
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the  responses  to  Statement  13  are  not  surprising.  Unless 
one  of  the  two  commands  has  been  given  the  authority  and 
responsibility  to  transcend  the  traditional  functional  and 
organizational  boundaries  separating  the  two,  no  one  is 
tasked  to  perform  an  overall  coordination  function. 

Refer; mg  again  to  the  analysis  of  Statement  8,  no  clear 
consensus  could  be  determined  as  to  what  element  within 
the  Air  Staff  functions  as  a  modification  coordinator  or 
whether  one  even  exists  for  Class  V  modi f icat ions . 

Response  to  the  query  concerning  over- 
participation  by  the  Air  Staff  in  the  management  of  the 
respondent's  program  (Statement  18!  demonstrated  75  per¬ 
cent  in  disagreement  and  only  9  percent  agreeing.  Most  of 
the  respondents  did  not  ob-ect  to  the  Program  Element 
Monitor  (PEM!  involvement  with  program  management  — 
provided  <ev  decision-making  remained  within  the  organiza¬ 
tion  charged  with  the  responsibility  for  completing  the 
modification.  The  Air  Staff  was  viewed  ar.  being  part  of 
the  modification  management  team,  and  their  part icipat ion 
was  invited  rather  than  avoided. 

A  similar  but  reworded  inquiry  was  made  relative 
to  under-participation  on  the  part  of  the  using  command 
designated  to  operate  the  modified  system  (Statement  IQ) . 
Disagreement  was  evidenced  by  83  percent  of  the  managers 
with  no  one  answering  affirmatively.  Overall  program  suc¬ 
cesses  were  attributed,  in  part,  to  enthusiastic  support 
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by  the  user  in  advocating  the  continued  need  for  and  util¬ 
ity  of  the  modified  system  as  the  means  of  satisfyinq  the 
mission  requirement.  The  user  command  was  considered  as 
an  essential  partner  in  providinq  the  necessary  inputs 
from  an  operational  perspective  to  balance  the  business 
orientation  of  the  acquisition  commands. 

’.,'n.der  s  t  and  i  nq  the  Medification 
Management  Process 

Statement  1ft  was  separated  into  three  parts,  each 
one  cor r espond i nq  to  the  degree  of  understanding  of  the 
Class  V  process  at  the  line  organization  in  the  field  or 
"working  level"  (Part  A),  the  staff  or qan i za t i ons  at  the 
major  command  headquarters  level  (Part  9),  and  the  staff 
or gan i zat ions  at  the  Air  Staff  level  (Part  C)  .  Responses 
to  Farts  A  and  9  were  identical  and  showed  slightly 
greater  agreement  (50  percent)  than  disagreement  (42  per¬ 
cent)  with  the  idea  that  full  understanding  is  lacking  at 
both  the  field  and  MAJCOM  level"’.  The  respondents  were 
quite  candid  in  attributing  this  ”ituation  to  themselves 
as  well  as  to  other  levels,  and  felt  that  lean  than  ade¬ 
quate  familiarity  was  i  consequence  of  the  need  to  accom¬ 
plish  the  process  rather  than  to  take  the  time  to  formally 
learn  the  process.  The  perception  was  that  what  was 
required  to  do  the  job  could  be  picked  up  on  the  job. 
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Part  C,  dealinq  with  the  understanding  by  the  Air 
Staff  was  even  les3  definitive  with  only  42  percent 
expressing  agreement  versus  33  percent  indicating  dis¬ 
agreement.  Those  managers  volunteering  clarification  on 
this  point  felt  that  the  Air  Staff  was  one  or  more  levels 
away  from  where  the  day-to-day  management  issues  and  deci¬ 
sions  were  being  made. 

Funding  Constraints 

Statement  11,  concerning  planning,  programming,  and 
budgeting  for  funding  imposing  peculiar  managerial  con¬ 
straints  on  Class  V  modifications,  was  intentionally  set 
aside  for  special  attention.  Both  the  Cilvik  and  Balven 
studies  pointed  out  recurring  basic  problems  in  this  area. 

Although  33  percent  of  the  managers  disagreed  with 
the  statement,  42  percent  strongly  agreed.  Extremely  held 
views,  pro  or  con,  were  encountered  on  this  issue  with  the 
opinions  tending  to  follow  a  staff  and  line  dichotomy, 
respect i ve ly . 

Class  V  modifications  for  aircraft  are  funded  from 
two  resource  pools.  Hardware  monies  for  Group  A  or  H  kits 
are  funded  from  the  procurement  appropriation  (3010)  pool, 
or  more  specifically,  budget  program  (BP)  1100,  which  have 
an  obligation  authority  of  up  to  three  years.  Monies  to 
install  hardware  kits,  however,  come  from  the  operations 
and  maintenance  (OiM  3400)  pool  which  must  be  obligated 
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within  one  year.  This  requirement  presents  the  problem  of 
assuring  that  the  installation  work  schedules  are  closely 
monitored.  Failure  to  have  installation  work  in  proqress 
may  mean  the  loss  of  04M  funds  at  the  end  of  the  fiscal 
year  in  which  such  funds  were  authorized. 

In  addition  to  the  complication  of  time- 
constrained  funding  from  dual  resource  pools,  funding  of 
the  3P  1100  monies  is  handled  on  a  line  item  basis  since 
Class  V  modifications  are  individually  identified  and 
managed.  Thus,  if  two  or  more  Class  V  modifications  to 
the  same  weapon  system  are  being  processed  concurrently, 
underestimating  the  cost  of  one  cannot  be  offset  by 
freeing  monies  from  the  other  without  lengthy  reprogram¬ 
ming  authority  approval.  Serious  and  costly  program 
delays  may  result  due  to  the  lack  of  funding  flexibility. 

These  peculiarities  are  not  present  for  new 
system  production  programs  that  ar*»  funded  from  one  pool 
of  monies  for  both  hardware  acquisition  and  installation 
(i.e.,  3 p  1000).  According  to  several  of  the  managers, 
utilization  of  3P  1000  monies  for  modifications  as  well  as 
new  production,  or  utilization  of  BP  1100  monies  for  both 
hardware  and  installation  would  eliminat"  the  present 
funding  problem. 
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Statements  5,  9,  14,  and  20  were  all  designed  to 
compare  the  managers'  attitudes  regarding  the  application 
of  the  Class  V  modification  process  to  existing  weapon 
systems  in  contrast  to  acquiring  new  systems. 

Seventy-five  percent  of  the  managers  agreed  that 
Class  V  modifications  can  provide  an  operational  capabil¬ 
ity  equal  in  effectiveness  to  that  provided  by  a  new 
system  (Statement  5).  This  finding  is  predicated  upon  an 
assumed  faster  program  completion  time  through  the  modifi¬ 
cation  process  to  achieve  operational  readme  s  than  the 
time  required  by  the  new  system  development  cycle.  One 
manager  conditioned  his  affirmative  response  solely  to  the 
added  capabiity  provided  by  modifications,  but  not  to  the 
effectiveness  of  the  total  weapon  system,  statina  that  the 
two  were  too  dissimilar  for  comparison  purposes. 

agreement  with  the  idea  of  the  rapid  growth  in 
the  use  of  the  Class  V  process  without  a  commensurate 
growth  in  the  related  management  techniques  as  a  contrib¬ 
uting  factor  to  the  problems  encountered  with  the  process 
was  reached  by  only  55  percent  of  the  respondents; 

36  percent  disagreed  (Statement  9).  So  definitive 
exampleg  wore  provided,  perhaps  because  of  the  general 
satisfaction  with  current  procedures. 


Sixtv-six  percent  agreement  was  obtained  with  the 
statement  that  Class  V  modifications  present  unique  man¬ 


agement  problems  compared  to  new  system  acquisitions 
(Statement  14).  Two  primary  examples  were  offered.  First 
was  the  funding  peculiarity  aspect  already  discussed  under 
Statement  11.  Second,  and  related,  was  the  level  of 
detail  required  in  the  modification  proposal  analysis 
(MPA)  forms.  Thi3  documentation  w.13  cited  as  having  to  be 
much  more  precise  and  harder  to  understand  than  the 
equivalent  type  of  information  required  to  support  a  new 
system  proposal.  Of  the  remaining  respondents,  25  percent 
disagreed,  being  unable  to  attribute  any  unique  diffi¬ 
culties  to  programs  designated  as  Class  V. 

Sixty-six  percent  of  the  managers  expres.-.ed 
agreement  with  Statement  20  concerning  future  opportuni¬ 
ties  for  managing  other  Class  V  programs.  Although  noting 
frustration  at  times,  several  respondents  indicated  both 
satisfaction  and  fascination  with  the  process.  Only  one 
manager  strongly  disaqreed,  citing  an  attitude  of  indif¬ 
ference  from  higher  headquarters  to  "just  another  modifi¬ 
cation  program,"  not w i thst and i nq  the  hundreds  of  millions 
of  dollars  involved. 

Previously  Identified 
Problem.  Area 

Statement  17  was  formulated  to  test  the  applica¬ 


bility  of  thre«*  major  problems  described  in  Balven's  study 


(3)  of  the  overall  environment  surrounding  Class  V  modifi¬ 
cations  to  the  four  weapon  systems  that  involve  modifica¬ 
tions  which  meet  the  definition  of  major  systems  acquisi¬ 
tions  . 

First,  Part  A  sought  positions  concerning  system 
and  subsystem  integration  as  being  a  problem.  Second, 

Part  3  attempted  to  associate  problems  with  management 
approaches.  Finally,  Part  C  addressed  concurrent  hardware 
development  and  production.  In  each  instance,  agreement 
was  indicated  by  66  percent  of  the  managers.  Differences 
in  the  degree  of  agreement  varied  within  each  part  as 
shown  in  Table  3.  No  attempt  was  made  to  rank  responses 
concerning  these  previously  identified  problems. 

Note  that  of  the  three  parts,  management 
approaches  received  the  highest  number  of  strong  agreement 
responses.  Differences  in  program  and  project  management 
versus  system  and  item  management  orientations  followed  by 
AFSC  and  AFI.C ,  respectively,  were  highlighted.  Also  men¬ 
tioned  was  the  extent  of  multiple,  independent  modifica¬ 
tion  actions  affecting  a  weapon  system  as  a  whole  beinq 
fragmented  into  individual  modification  programs  (some 
Class  IV  and  some  Class  V)  and  being  assigned  to  several 
organizations  for  accomplishment. 

As  mentioned  earlier,  both  system  and  subsystem 
integration  and  concurrency  were  felt  to  be  equally 
important  areas  for  potential  problems  in  modification 


acquisitions.  The  two  were  cited  as  being  interrelated  on 
the  basis  that  problems  arising  in  the  former  are  fre¬ 
quently  the  result  of  problems  developing  as  a  direct  con¬ 
sequence  of  the  latter. 

Summary  ot  the  interviews 

According  to  the  tabulated  results  shown  in 
Table  3,  there  appears  to  be  no  actual  problems  with  the 
general  concept  of  the  Class  V  modification  process,  or 
•  ragulatloi  "that  suppor  tit.  What  ■ 

a  potential  problem,  however,  is  the  content  and  timeli¬ 
ness  -f  specific  implement  mu  pr  ura-  dire'*;  ion. 

Both  vertical  and  horizontal  flows  of  authority 
and  responsibility  thriugK  and  across  the  chain  of  command 
were  viewed  to  be  continually  important  areas  of  manage¬ 
ment  ionctm,  Piftieipati  n  by  outside  ocpaninti  ns  was 
solicited,  as  long  as  it  did  not  upset  the  existing 
authority  and  responsible/  talar...... 

Current  understanding  of  the  Class  V  modification 
process  was  considered  sufficient  *o  do  the  Job  by  all 
levels  of  management,  but  with  some  need  for  improvement 
evident . 

The  mere  mention  of  the  term  "Class  V  modifica¬ 
tion"  evoked  the  response  that  the  term  was  synonymous 
with  finding  problem.  This  finding  was  attributed  to  the 
requirement  for  obtaining  monies  from  two  different 


appropriations  sources  which  could  be  counterproductive  to 
a  program's  success. 

The  managers  displayed  a  healthy  attitude  and  open 
mind  toward  the  use  of  the  Class  V  modification  process 
as  an  alternative  strategy  to  new  system  acquisition. 

Finally,  three  specific  problems  identified  in 
prior  studies  were  seen  to  appear  in  major  modifications 
’jnt  as  frequently  as  in  less-than-ma jor  modifications  by 
the  majority  of  *-e  managers. 

Except  where  noted,  very  few  blac*  or  white 
conclusions  may  be  drawn  solely  on  the  basis  of  the 
numerical  responses  received.  It  13  necessary  for  the 
reader  to  interpret  the  examples  reinforcing  the 
r  espon  lent  '  individual  positions  that  have  already  been 
provided  in  addition  to  those  that  form  the  nucleus  of  the 
next,  section. 


Corollary  Findings 

9y  allowing  the  respondents  the  opportunity  to 
elaborate  on  any  of  the  structured  statements  or  to  convey 
opinions  on  topics  that  ha  1  not  been  addressed,  several 
corollary  issues  and  problems  came  to  the  attention  of  the 
researchers  that  warrant  further  discussion.  These  are 
presented  as  they  occurred  without  regard  to  priority. 
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--  AFSC  .nanaqers  view  maiot  programs  in  sjch  a  way 
that  the  mam  differentiator  is  the  dollar  value  of  the 
program,  first;  the  fact  that  the  program  may  be  a  modifi¬ 
cation  is  secondary.  AFLC  managers,  on  the  other  hand, 
view  a  program  a3  a  mod i f icat ion  that  happens  to  meet  the 
major  program  definition  criteria. 

--  Managers  feel  it  is  difficult  to  <cnow  exactly 
where  one  modification  program  ends  and  another  begins. 

This  la  true  within  Class  V  modifications  as  well  as  bet¬ 
ween  Class  Vs  and  Class  I Vs .  The  difficulty  is  because  of 
the  amount  of  overlap  that  occurs  when  the  inclusion  or 
non- inclus ion  of  a  prior  modification  has  an  effect  on  the 
planning  and  ultimate  success  of  the  present  mod i f icat ion . 

\  further  complication  to  this  point  is  the  number  of  dif¬ 
ferent  or  gan  i  ; a t  i  or.s  that  can  become  involved  when  system 
management  responsibility  is  diffused,  maxing  the  overall 
system's  management  difficult. 

--  Major  Clans  V  modi  f  icat  ions,  sue*'  as  ‘hose  iden¬ 
tified  in  this  study,  involve  the  actual  remanufacturing  of 
extensive  portions  of  the  weapon  systems  being  modified 
which  tends  to  require  the  use  of  contractor  personnel  for 
both  design  and  installation  effort.  As  such,  these  pro¬ 
grams  are  beyond  the  depot  level  capability  and  capacity 
which  normally  utilize  Air  Force  personnel  for  instal¬ 
lation  of  the  less  complex,  smaller  dollar  value  modifica- 
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--  Configuration  identification  and  control  is  a 
critical  consideration  in  forecasting  the  total  cost  of 
the  modification  program  from  both  financial  and  contrac¬ 
tual  viewpoints.  It  would  be  reasonable  to  assume  that 
no  two  model  series  aircraft  undergoing  the  same  mod¬ 
ification  are  lively  to  be  the  exact  same  configuration, 
thus  causinq  complex  estimating  problem.3  for  both  the 
government  and  the  contractors  involved. 

--  Knowing  that  contractors  perform  the  installa¬ 
tion  on  major  Class  V  modifications,  and  that  installation 
is  funded  using  one-vear  monies,  the  contractor"  are 

impacted  by  *ime  limitations  due  to  the  potential  expira¬ 
tion  of  available  funding. 

--  Input  schedules  of  the  airframes  tc  be  modified 
are  sensitive  to  the  contractors'  installation  and 
Islivtfy  schedules.  Problems  with  the  output  schedules 
ripple  back  to  the  input  schedules,  often  requiring  *  he 
rescheduling  or  re ident 1 f teat  ion  of  specific  airframe?  to 
be  input,  thus  treat tng  potential  readiness  problems. 

--  The  concurrent  development  and  production  of 
hardware  also  impacts  the  development  of  any  related  soft¬ 
ware.  Normally,  the  software  development  would  follow 
sequentially  after  hardware  development.  Under  a  con¬ 
current  program  one  of  two  problems  can  occur:  the  value 
of  the  software  may  be  suspect  due  to  the  instability  of 


the  hardware  design;  the  software  may  not  be  ready  until 
long  after  it  would  have  been  optimally  useful. 

Having  addressed  the  third  research  objective 
of  discovering  what  issues  or  problems  are  outstanding  and 
considered  important  to  the  managers  of  major  Class  V 
modifications,  the  research  project’s  overall  summary  and 
conclusions  are  presented  in  the  final  chapter. 
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CHAPTER  V 


SUMMARY  AND  CONCLUSIONS 

This  chapter  contains  a  summary  of  the  process 
followed  in  addressing  the  three  Research  Questions  pre¬ 
sented  in  Chapter  I.  Also,  a  summary  of  the  conclusions 
reached,  based  on  the  research  findinos,  is  presented  in 
this  Chapter. 


Summary 

Research  Question  One 

What  research  and  direction  i3  available  regarding 
Class  V  modification  management? 

In  an  effort  to  develop  a  current  annotated  ir- 
liography  of  studies  and  guidance  regarding  Class  V  modi¬ 
fication  management,  the  researchers  reviewed  »*ree  tyt'es 
of  resources:  book3  and  periodicals;  studies,  *Ke«es,  and 
staff  projects;  and  formal  guidance.  *  comprener.s  i  ve 
collection  of  these  publications  which  requlate,  direct, 
or  guide  the  modification  manaqer,  and  s*  idles  which  are 
referred  to  frequently,  are  recent  and  timely,  or  contri¬ 
bute  to  the  study  of  this  topic  with  methodology  or  back¬ 
ground  information,  were  provided  as  Appendix  D  of  this 
thesis. 


'4 


Research  Question  Two 

What  basic  descriptive  Class  V  modification  man¬ 
agement  process  model:,  exist,  and  how  may  they  be  used? 

The  models  reviewed  were  found  in  the  studies  and 
formal  guidance  collected  to  answer  Research  Question  One. 
Four  modification  management  process  models  representative 
of  three  di3tmct  model  types  were  identified  and  compared 
in  Chapter  III.  The  systems  approach  was  illustrated  by 
*he  complex  mathematical  model  developed  by  Richard  S. 

Sapp  to  describe  the  procurement  process  in  general  and  to 
•Vlluat<  and  analyze  cost  outcomes  in  particular.  Two 
Cha i n-of -events  models  were  illustrated.  The  AFLC/LOA 
stairstep  picture  and  accompanying  narrative  provided  an 
overview  of  AFLC's  involvement  in  the  Class  V  modification 
management  process.  D.  F.  Haslam  and  C.  C.  Berger's  model 
was  included  to  show  how  a  similar  diaoram  can  provide 
more  complex  interface  information.  Finally,  AF ALD 1 3 
program  flow  model  started  with  the  simple  three-phase 
process — requirement ,  development,  implementation-- 
illustrated  likely  variations,  and  showed  how  to  enhance 
the  basic  flow  model  with  specific  activities. 

Research  Quern- 1  or  Tr^ 

What  issues  or  problems  are  outstanding  and  con¬ 
sidered  important  to  managers  involved  in  the  Class  V 
modification  management  process  of  major  systems? 
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Knowledge  of  the  literature  and  models  describing 
the  Class  V  modification  process  only  presents  a  partial 
picture  of  it  since  these  do  not  necessarily  include  the 
opinions  of  the  managers  charged  with  using  the  process. 

To  provid*  those  opinions  on  problems  and  issues  that 
currently  confront  the  managers  of  modifications  to  major 
systems,  semiat r uctured  interviews  were  conducted  uring 
the  Interview  Guide  provided  in  Appendix  C.  The  managers' 
inputs  were  analyzed  and  discussed  in  Chapter  IV,  with 
mixed  results  that  support  some  previously  documented 
problems  and  refute  others.  Specific  example*-  and 
corollary  findings  were  also  provided  for  clarification 
and  information. 


Conclus ions 

--  Adequate  formal  guidance,  regulations,  and 
directives  are  available  for  Class  V  modification  manage¬ 
ment.  There  have  also  been  several  informative  study 
projects  regarding  Class  V  modification  and  the  management 
process.  The  managers  interviewed  were  aware  of  the  for¬ 
mal  guidance,  ever,  that  affecting  other  functions,  and 
were  often  familiar  with  one  or  more  of  the  studies. 
Experienced  "anagers  claimed,  however,  that  few,  if  any, 
major  Class  V  modification  programs  followed  the  specific 
standards.  Therefore,  frequent  reference  to  directives 
was  not  made.  Because  of  the  magnitude,  visibility,  and 
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political  impact  of  these  programs,  however,  it  would  be 
beneficial  for  the  modification  manager  to:  (1)  search 
DLSIE  and  DCC  regularly  for  pro]ects  related  to  modifica¬ 
tion  management  or  a  specific  program;  (2)  take  time  to 
read  current  trade-  and  military-oriented  periodicals;  and 
(3)  frequently  review,  and  evaluate  the  application  of  the 
related  formal  guidance. 

--  Another  conclusion,  related  to  the  one  above, 

1 3  that  there  are  several  alternate  models  of  the  mod- 
fication  management  proceS3--and  for  Class  V  modifications 
in  par t icul a r --a vs 1 1  able ,  and  useable.  Review  of  the  model 
types,  and  utilization  of  one  or  mere,  would  help  the 
manager  visualize  how  a  specific  program  follows  or  varies 
from  the  standard  suggested  by  the  regulations.  Ttie 
mathematical  models  and  the  support  they  and  data  pro¬ 
cessing  provide  are  important,  and  becoming  increasingly 
vital.  However,  their  use  involves  study  and  experimen¬ 
tation,  often  by  a  systems-or tented  specialist.  Most  man¬ 
agers  could  benefit  more  readily  by  using  a  diagrammed 
model  to  illustrate  or  track  the  cha i n-of -event s  or 
program  flow.  in  any  case,  the  manager  should  evaluate 
the  developer  and  hi3  purpose,  as  well  as  the  manager’s 
own  personal  needs,  choose  the  aos*  appropriate  model- 
type,  and  adapt  it  to  a  specific  program. 

--  The  effectiveness  and  appreciation  of  management 
authority  and  responsibility  for  ma^or  modification 
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programs  is  more  a  function  of  politics  and  personalities 
than  standards  set  hv  regulations.  Managers  were  more 
comfortable  with  the  competency  of  other  organizations  and 
the  intercommand  interfaces  if  the  program  was  guided  by  1 
comprehensive  Program  Management  Directive.  This  is  seen 
as  a  result  of  the  lack  of  a  single  authority  figure, 
starting  at  the  Air  Staff  level. 

—  The  general  area  of  funding  is  the  most 
troublesome  i33ue  to  the  modification  managers.  The 
problem  of  initial  funding  for  a  major  Class  V  modifica¬ 
tion,  as  well  as  the  difficulties  surrounding  single-year 
funding  of  multi-year  projects,  encouraoes  erroneous  modi¬ 
fication  categorization  and  management's  of  gamesman¬ 

ship  tactics. 

--  Major  modifications  are  viewed  differently 
between  the  two  major  acquisition  commands.  AFSC  takes 
the  position  that  the  dollar  value  threshold  different¬ 
iating  major  programs  from  less-than-ma jor  programs  deter¬ 
mines  the  management  direction  to  be  followed.  The  fact 
that  a  major  program  is  also  a  Class  V  modification  pro¬ 
gram  is  of  less  importance.  This  view  results  from  the 
fact  that  AFSC  performs  relatively  few  Class  V  modifica¬ 
tions,  compa. ed  to  AFLC,  and  rarely  any  after  PMRT. 

Because  AFSC  is  design-oriented  prior  to  PMRT,  the  modifi¬ 
cation  management  experience  base  which  generally  develops 
through  supporting  a  weapon  system  over  its  lifetime  is 
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limited.  For  this  reason,  problems  arising  during  the 
program  approval  and  funding  cycles  are  assumed  to  require 
significant  deviations  to  the  regulations  governing  the 
modification  process. 

AFLC,  which  manages  the  majority  of  Class  V  modi¬ 
fications,  sees  a  modification  for  what  it  is:  An  opp.  r- 
tunity  to  improve  upon  an  existing  weapon  system  by  making 
configuration  additions  or  deletions  to  suit  changed 
operational  requirements.  The  dollar  value  implication 
does  not  receive  primary  emphasis.  Rather,  this  emphasis 
is  reserved  for  the  technical  aspects  of  the  proqram  rela¬ 
tive  to  whether  or  not  extensive  design  effort  will  be 
required.  Overly  pessimistic  assessments  in  this  area, 
and  the  assumption  of  limited  design  engineering  capabi¬ 
lity  within  AFLC,  ha3  led  to  a  virtual  automatic  assign¬ 
ment  of  this  responsibility  to  AFSC.  Based  on  AFLC's 
experience  with  th«  C-141  stretch  proqram,  this  may  not  be 
necessary . 

--  Many  of  the  concerns  voiced  by  managers  related 
to  the  splitting  of  duties  and  responsibilities  between 
the  two  major  acquisition  comnands.  Although  the  breadth 
of  these  programs  requires  consideration  of  management 
techniques  on  a  case-by-case  basis,  the  PMRT  usually  sym¬ 
bolizes  a  significant  change  in  the  support  concept.  This 
is  related  to  the  preceding  conclus ion--the  difference  in 
major  command  attitudes  and  emphasis.  For  most  major 
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Class  V  modifications  a  single  “weapon  system  manager" 
should  be  assigned  continuous  responsibility  throughout 
the  management  process.  For  those  systems  already  managed 
by  AFI.C,  the  existing  system  management  office  is  the 
logical  choice  for  the  assignment  of  that  responsibility. 
AFSC  engineering  support  would  still  be  important,  even 
vital.  For  changes  that  involve  new  hardware  engineering, 
not  interpreted  as  mod i f i cat  1 ons ,  AFSC  would  have  primary 
:  Lbilt)  -  .  •  •  :  ’  IU|  I  :  •  I  :  ]  :  .  tic  .  Tli  <> 

requirement  for  a  single  manager  responsibility,  and 
enhanced  intercommand  support,  should  be  interpreted  as 
-he  outstanding  issue  in  the  Class  V  modification  process. 

with  the  completion  of  this  project,  and  others 
that  were  cited  herein,  there  no  longer  exists  a  require¬ 
ment  for  further  generalized  study  of  the  Class  V  modifi¬ 
cation  management  process.  However,  specific  issues  and 
problems  reaffirmed  or  introduced  in  this  thesis  require 
further  study  and  resolution. 
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APPENDIX  A 

glossary  of  terms 
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Acquisition  Life  Cycle.  Normally,  this  consists  of  five 
phases  (conceptual,  demonstration  and  validation, 
full-scale  engineering  development,  production,  and 
deployment  phases)  with  each  of  the  first  four  pre- 
ceeded  by  milestone  decisions  (program  initiation, 
demonstration  validation,  full-scale  engineering 
development,  and  production  and  deployment  deci¬ 
sions)  .  A  program  may  skip  a  phase  or  have  program 
elements  in  any  or  all  phases  (AFR  57-1). 

Bugetary  Cost  Information  (BCI).  Preliminary  cost  data 

provided  to  HQ  USAF  to  assist  in  the  evaluation  of 
the  requirement  and  the  development  of  the  Class  V 
modification  program  (AFR  57-4). 

Class  V  Modification.  A  modification  to  provide  a  new  or 
improved  operational  capability  and  is  required  to 
accomplish  any  assigned  mission  that  cannot  be 
accomplished  with  the  present  configuration 
(AFR  57-4) . 


Classes  of  Modification.  Descriptive  breakout  of  modifi- 
cations  into  (five  classes  by  rules  and  approving 
authority  (AFR  57-4). 


Configuration  Change 
function  of  a 
physical  or  f 


.  Alteration  of  the  form,  fit  or 
Configuration  Item  which  changes  its 
unctional  characteristics  (AFR  57-4). 


Configuration  (Change)  Control  Board  (CCB) .  A  board 

composed  of  representatives  from  program/project 
functional  areas  such  as  engineering,  configuration 
management,  procurement,  production,  test  and 
logistic  support,  training  activities,  and  using/ 
supporting  organizations.  This  board  approves  or 
disapproves  proposed  change  requests,  including 
every  Class  IV  and  Class  V  modification.  In  AFLC 
the  chairperson  is  a  representative  of  Material 
Management/Logistics  Operation;  in  AFSC  the  program/ 
project  manager  is  normally  the  board  chairperson 
(AFR  65-3) . 


Conf iguration  Item  (Cl).  An  aggregation  of  hardware  or 
software ,  or  any  of  its  discrete  portions,  that 
satisfies  an  end  use  function  and  is  designated  by 
the  government  for  configuration  management.  Con¬ 
figuration  Items  (CIs)  may  vary  widely  in  complexity, 
size,  and  type  from  an  aircraft  or  electronic  sys¬ 
tem  to  a  test  meter  or  round  of  aiwnunition.  During 
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development  and  manufacture  of  the  initial  (proto¬ 
type)  production.  Cl*  are  those  specification  items 
whose  function  and  performance  parameters  must  be 
defined  (specified)  and  controlled  to  achieve  the 
overall  end  use  function  and  performance.  During 
the  operational  and  maintenance  period,  any  repar¬ 
able  (non-expendable)  item  designated  for  separate 
procurement  is  a  configuration  item.  In  AFR  57-4,  "Cl" 
and  the  terms  "system,  equipment,  conventional  muni¬ 
tion,  or  computer  program*  are  synonymous  (AFR  65-3). 

Defense  System  Acquisition  Review  Council  ( PS ARC ) .  An 
advisory  body  to  the  Secretary  of  Defense  on 
major  system  acquisitions.  The  council  members  are 
the  Office  of  the  Secretary  of  Defense  (OSD)  princi¬ 
pals  (DODD  5000.1) . 

Deputy  Program  Manager  for  Logistics  (DPML) .  The  logistics 
repreFej7tatTve~Torr-ma7or— programsTt  the  Program 
Office.  The  DPML  is  directly  responsible  to  the  PM 
for  all  logistics  tasks  and  ensures  that  logistics 
participation  and  support  capabilities  agree  with 
program  objectives  and  that  logistics  support 
requirements  are  reflected  in  the  system  design 
( AFSCP  800-3) . 

Financial  Management.  The  process  of  determining  require¬ 
ments,  obtaining  resources,  and  judiciously  applying 
assets  to  accomplish  predetermined  objectives  within 
available  resources  ( AFM  172-1)  . 

Five  Year  Defense  Program  (FYDP) .  The  official  program  which 
summarizes  the  Secretary  of  Defense  approved  plans 
and  programs  for  the  Department  of  Defense.  The  FYDP 
is  published  at  least  once  annually.  The  FYDP  is 
also  represented  by  a  computer  data  base  which  is 
updated  regularly  to  reflect  decisions  (AFP  172-4). 

General  Operational  Requirement  (GOR)  .  A  formal  serially- 
numbered  document  giving  a  general  description 
of  operational  capabilities  deemed  necessary  at  a 
specific  time,  outlining  the  capability  desired 
rather  than  the  means  of  accomplishment,  describing 
the  objective,  operational  concept,  expected  opera¬ 
tional  environment  and  other  pertinent  factors  to  be 
considered  (AFR  400-3) . 

Group  A  Kit.  The  items,  parts,  or  components  to  be  per¬ 
manently  or  semipermanently  installed  in  a 
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configuration  item  to  support,  secure,  interconnect, 
or  accommodate  the  equipment  provided  in  the  modifi¬ 
cation  Group  B  Kit  (AFR  57-4). 

Group  B  Kit.  The  equipment  which,  when  installed  in  a 

configuration  item  with  a  Group  A  Kit,  completes  a 
modification.  Normally,  Group  B  items  are  removable 
(AFR  57-4) . 

Item  Manager  (IM).  The  AFLC  Air  Logistics  Center  (ALC) 

(or  other  service  or  agency)  assigned  the  manage¬ 
ment  responsibility  for  commodity-type  items  by 
Federal  Supply  Class  (AFSCP  800-7) . 

Integrated  Logistics  Support  (ILS).  A  process  that  ldenti- 
fies  the  organic  Air  Force  functions  required  to 
support  operation  and  maintenance  in  a  timely, 
systematic,  and  orderly  manner.  The  process  requires 
continual  analysis  of  design  to  determine  logistics 
impact  and  to  select  those  that  minimize  logistics 
support  burdens  on  the  operating  and  supporting 
commands,  and  to  make  certain  that  logistics  support 
is  available  at  the  operating  location  upon  delivery 
of  the  system  or  equipment  for  use  (AFSCP  800-3) . 

Logistics  Support.  The  supply  and  maintenance  of  material 
essential  to  proper  operation  of  a  system  in  the 
force  (DODD  5000.1) . 

Major  System.  That  combination  of  elements  that  will  func¬ 
tion  together  to  produce  the  capabilities  required 
to  fulfill  a  mission  need.  Major  system  acquisition 
programs  are  those  programs  that:  (1)  are  directed 
at  and  critical  to  fulfilling  an  agency  mission, 

(2)  entail  the  allocation  of  relatively  large 
resources,  and  (3)  warrant  special  management  atten¬ 
tion  (OMB  Circular  A-109) .  System  programs  involving 
an  anticipated  cost  of  S75  million  in  research, 
development,  test  and  evaluation  (RDTfcE)  or  S300 
million  in  production  will  be  considered  for  designa¬ 
tion  as  a  major  system  acquisition  within  DOD 
(DODD  5000.1)  . 

Mission  Need.  A  required  capability  within  an  agency's 
overall  purpose,  including  cost  and  schedule 
considerations  (OMB  Circular  A-109) . 
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Modification.  A  configuration  change  to  a  produced  con¬ 
figuration  item.  Modifications  may  be  classified 
as  updating  changes  or  according  to  criteria  in 
Table  2,  AFR  57-4,  and  are  applicable  to  any  config¬ 
uration  item  (AFR  57-4) . 

Modification  Program  Management  Plan  (MPMP) .  The  Modifica¬ 
tion  Proposal  and  Analysis  and  documentation  to 
supplement  it  on  high  risk  or  high  cost  modifica¬ 
tions  (AFR  57-4). 

Modification  Proposal  and  Analysis  (MPA).  A  comprenensive 
technical  study  and  cost  and  schedule  analysis  that 
considers  all  aspects  of  a  proposed  Class  V  modi¬ 
fication  (AFR  57-4). 


Modification  Review  Group  (MRC) .  This  group  uses  the 

Priority  List  to  construct  the  Class  V  modification 
program  and  budget,  which  becomes  the  proposed  BP1100 
program  and  budget,  submitted  to  the  PPBS  cycle.  It 
is  chaired  by  the  Directorate  of  Logistics  Plans  and 
Programs  (USAF/LEX) .  The  primary  purpose  of  the  MRG 
is  to  insure  that  the  modification  is  ready  to  be 
implemented  so  production  funds  can  be  obligated  in 
a  timely  manner  (AFLC/AFSCP  800-34). 
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annmg,  Programming,  and  Budgeting  System  (PPBS).  An 

integrated  system  for  the  establishment,  maintenance , 
and  revision  of  the  FYDP  and  the  DOD  budget.  Through 
this  system,  an  attempt  is  made  to  combine  policy 
information  with  budgetary  allocation  and  to  provide 
a  mechanism  for  analysis  (AFP  172-4).  A  PPBS  action 
includes  that  activity  needed  to  obtain  the  resources 
necessary  to  satisfy  a  validated  and  operational 
need,  including  appropriate  resource  program  through 
HQ  USAF ,  the  Office  of  the  Secretary  of  Defense,  and 
the  Congress.  PPBS  actions  should  begin  about 
twenty-two  months  before  the  executive  fiscal  year 
begins  (AFR  57-1)  . 


Priority  Review  Group  ( PRG) .  This  group  meets  twice  yearly, 
m  January,  to  make  an  input  to  the  POM  exercises, 
and  in  August  to  make  an  input  to  the  A F  budget 
submission.  It  is  composed  of  and  chaired  by  indi¬ 
viduals  who  represent  the  various  functional  divi¬ 
sions  of  the  Directorate  of  Operations  and  Readi¬ 
ness  (USAF/XOO) .  When  the  PRG  meets,  it  is  briefed 
on  each  modification  which  is  projected  to  start 
during  the  FYDP  period  being  considered  ( AFLC/ 

AFSCP  800-34) . 
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Program  Element  (PE) .  A  description  of  a  mission  by  the 
identification  of  the  organizational  entities  and 
resources  needed  to  perform  the  assigned  mission. 
Resources  consist  of  forces,  manpower,  material 
quantities,  and  costs,  as  applicable.  The  program 
element  is  the  basic  building  block  of  the  FYDP 
(AFP  172-4) . 

Program  Element  Monitor  (PEM)  .  The  PEM  is  responsible  for 
advocating  the  program  and  competing  for  funds.  For 
the  majority  of  aircraft  subsystems  the  PEM  will  be 
in  the  Directorate  of  Development  and  Acquisition 
(USAF/RDP) ,  although  may  also  be  in  the  Directorate 
of  Reconnaissance  and  Electronic  Warfare  (USAF/RDR) 
or  Directorate  of  Space  (USAF/RDS)  (AFLC/AFSCP 
800-34) . 

Program  Management  Directive  ( PMD ) .  The  official  HO  USAF 
management  directive  that  directs  the  implementing 
and  participating  commands  and  satisfies  documenta¬ 
tion  requirements.  It  is  used  during  the  entire 
acquisition  life  cycle  to  state  requirements  and 
request  studies,  as  well  as  initiate,  approve, 
transfer,  modify,  or  terminate  programs.  The  con¬ 
tent  of  the  PMD,  including  the  required  HQ  USAF 
review  and  approval  actions,  is  tailored  to  the 
needs  of  each  program  (AFR  800-2)  . 

Program  Manager  (PM).  The  single  Air  Force  manager  (sys- 
tern  program  director,  program/project  manager,  or 
system/item  manager)  during  any  specific  phase  of 
the  acquisition  life  cycle  (AFR  800-2) . 

Program  Objective  Memorandum  (POM) .  A  memorandum  in 

prescribed  format  submitted  to  the  Secretary  of 
Defense  by  the  Secretary  of  a  Military  Department 
or  Director  of  a  Defense  Agency  which  recommends 
the  total  resource  requirements  within  the  parame¬ 
ters  of  the  published  Secretary  of  Defense  fiscal 
guidance  (AFP  172-4) . 

Requirements  Review  Group  ( RRG) .  A  HQ  USAF  general  officer 
review  boarci  which  reviews,  evaluates,  and  recom¬ 
mends  proposals  for  new  or  improved  operational 
capabilities.  The  group  will  review  and  recommend 
operational  need  validity  before  commitment  of  signi¬ 
ficant  resources  to  solution  programs  and  will  review 
solution  programs  at  key  decision  points  to  evaluate 
program  success  and  reconsnend  follow-on  program 
activity  (AFR  57-1) . 
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Retrofit  (Retroactive  Fit).  A  modification  of  a  configura- 
tion  item  to  incorporate  changes  made  in  later  pro¬ 
duction  items  (AFR  57-4). 

Statement  of  Operational  Need  (SON).  IFormerly  GOR) .  A 

formal  numbered  document  used  to  identify  an  opera¬ 
tional  deficiency  and  state  the  need  for  a  new  or 
improved  capability  for  USAF  forces.  It  provides 
the  basic  justification  to  initiate  major  and  non- 
major  systems  acquisition  or  modification  proposals 
(AFR  57-1) . 

System  Manager  (SM) .  The  AFLC  ALC  with  management  respon- 
sibility  Tor  selected  systems  (AFR  57-4). 

System  Program  Office  (SPO).  The  office  of  the  PM  and  the 
single  point  of  contact  with  industry,  government 
agencies,  and  other  activities  participating  in  the 
system  acquisition  process.  It  is  the  office  the 
PM  sets  up  for  the  acquisition  of  system,  subsys¬ 
tems,  equipment,  munitions,  or  modifications  to 
them  (AFR  800-2)  . 

Time  Compliance  Technical  Order  (TCTO) .  Documents  prepared 
in  accordance  wiOi  MIL-T- 38804  (USAF)  for  use  in 
accomplishing  and  providing  a  record  of  any  one-time 
inspection  (with  or  without  replacement  or  installa¬ 
tion  of  components)  or  in  accomplishing  and  record¬ 
ing  a  retrofit  change  or  alteration  to  the  design 
or  construction  of  a  Cl  or  its  associated  support 
equipment  (AFSCP  800-7)  . 

Weapon  System.  A  weapon  and  those  components  required  for 
its  operation.  It  is  a  composite  of  equipments, 
skills  and  techniques  that  form  an  instrument  of 
combat  which,  usually,  but  not  necessarily,  has  an 
aerospace  vehicle  as  its  major  operational  element. 
The  complete  weapon  system  includes  all  related 
facilities,  equipment,  material,  services,  and  per¬ 
sonnel  required  solely  for  the  operation  of  the 
aerospace  vehicle,  or  other  major  element  of  the 
system,  so  that  the  instrument  of  combat  becomes  a 
self-sufficient  unit  of  striking  power  in  its 
intended  operational  environment  (AFR  400-3). 
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APPENDIX  B 

MAJOR  CLASS  V  MODI F I CAT IONS - 
PROGRAM  AND  PERSONNEL  DATA 


Class  V  Modification  Number  2875  involves  the  addi 
tion  of  new  center  fuselage  sections  fore  and  aft  of  the 
wing,  which  will  add  23.3  feet  to  the  aircraft's  overall 
length  of  145  feet.  This  modification  will  provide  233 
square  feet  of  new  floor  space,  and  over  2,100  cubic  feet 
of  added  volume,  which  represents  an  increase  of  over  33 
percent  to  the  existing  cargo  carrying  capacity.  Aerial 
refueling  capability  is  being  incorporated  in  conjunction 
with  the  structural  changes  to  extend  the  aircraft's  opera 
tional  range  beyond  its  present  limitation  of  3,860  nauti¬ 
cal  miles.  This  modification  will  eliminate  the  necessity 
of  landing  on  foreign  bases  to  refuel,  thereby  adding 
flexibility  to  the  plane's  mission  profile  (8:41-42). 

The  modification  is  managed  by  Warner  Robins  ALC 
with  work  being  accomplished  by  Lockheed  Georgia  at  its 
Marietta  facility.  Current  plans  call  for  modifying  the 
entire  C-141A  fleet  of  271  aircraft  by  1982,  which  will 
result  in  a  new  B-series  model  designation.  Estimated 
cost  of  the  program  is  approximately  $500  million. 


F-4E (G)  “Wild  Weasel" 


Class  V  Modification  Number  2740  involves  the 
removal  of  the  20  millimeter  cannon  on  the  McDonnell- 
Douglas  F-4E  and  replacing  it  with  the  APR-38  radar  homing 
and  warning  system.  The  system  is  designed  to  locate  and 
destroy  enemy  surface-to-air  missile  sites. 

The  modification  is  managed  by  Ogden  ALC,  with  the 
work  being  accomplished  by  Air  Force  personnel  as  a  part 
of  programmed  depot  maintenance.  One  hundred  and  sixteen 
aircraft  will  be  reconfigured,  resulting  in  a  G-series 
model  designation.  Estimated  cost  of  the  program  is 
approximately  $325  million. 

EF-lllA  Tactical  Jamming 
System  (TJS) 

Class  V  Modification  Number  3015  involves  the 
addition  of  about  3,000  pounds  of  sophisticated  Electronic 
Countermeasures  (ECM)  avionics  transmitter  and  receiver 
subsystems,  such  as  the  ALQ-99E  Blanking  Unit,  to  rede¬ 
signed  weapons  bay  and  tail  pod  locations  on  the  General 
Dynamics  (G-D)  F-111A.  This  modification  will  include 
extensive  redesign  of  the  cockpit  and  strengthening  of  the 
vertical  tail  fin.  These  changes  will  permit  adaptive, 
tactical  ECM  missions  in  any  of  three  different  modes: 
bar r ier/standof f ;  close  air  support?  or  penetration/ 
escort . 
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The  modification  is  managed  by  Aeronautical  Sys¬ 
tems  Division’s  EF-111A  TJS  Program  Office  (SPO)  with  the 
work  being  accomplished  by  the  Grumman  Corporation  at  its 
Bethpage  and  Calverton,  New  York,  facilities.  Plans  call 
for  modifying  forty-two  G-D  F-111A  aircraft  through  1982 
which  will  result  in  the  EF-model  designation.  Estimated 
cost  of  the  research  and  development  and  production  pro¬ 
grams  is  approximately  SI  billion. 

B-S 2  G/H  Offensive  Avionics 
System  (OAS) 

Class  V  Modification  Number  3023  involves  the 
addition  of  a  package  of  new  avionics  sensors,  receivers, 
and  transmitters  which  will  include  the  ASN-131  Standard 
Precision  Navigation  System,  Doppler  radar,  radar  altim¬ 
eter,  and  attitude  and  heading  reference  system.  This 
package  is  the  first  phase  of  improvements  to  the  B-52G 
and  H  models'  offensive  operability,  and  will  greatly 
improve  the  subsystems'  reliability  and  maintainability  as 
well. 

The  modification  is  managed  by  ASD’s  Strategic 
Systems  Program  Office  with  the  work  being  accomplished  by 
Boeing  at  its  Wichita  facility.  For  planning  purposes,  a 
total  of  269  B-52Gs  and  Hs  will  be  modified  through  1986, 
at  an  estimated  program  cost  of  approximately  SI. 2 
billion. 


.a-- . 


92 


B-52G  Air  Launched  Cruise 
Missile  Integration 


Class  V  Modification  Number  3022  will  modify  the 
external  wing  pylons  and  internal  rotary  launcher  on  the 
9-52G  to  carry  a  total  of  20  cruise  missiles  (8:41).  This 
modification  will  be  performed  in  conjunction  with  number 
3023  and  will  extend  from  1982  through  1990.  A  total  of 
173  B-52Gs  will  be  affected  at  an  estimated  program  cost  of 
$900  million. 

Respondents'  Position  Titles 

System  Program  Director 
Deputy  System  Manager 
Deputy  Program  Manager  for  Logistics 
Electronic  Warfare  Program  Manager 
Chief,  Program  Control  Division 
Chief,  Contracts  Division 

Acquisition  Contracting  Staff  Officer  (two  respondents) 
Procuring  Contracting  Officer 
System  Control  Officer  (two  respondents) 

Program  Element  Monitor 

Respondents'  Organizational  Addresses 

Directorate  of  Maintenance  Engineering  and  Supply 
(USAF/LEY) 

Headquarters  United  States  Air  Force 
Washington,  D.C. 


Contracts  Division  (ASD/SD25K ) 

Logistics  Division  (ASD/SD2SL) 

Program  Control  Division  (ASD/SD25P) 

EF-111A  TJS  Program  Office  (ASD/SD2 5 ) 

Deputy  for  Systems 
Aeronautical  Systems  Division 
Air  Force  Systems  Command 
Wright-Patter son  AF3  OH 

Aircraft  and  Missile  Systems  Division  (AFLC/LOAC) 
Avionics  and  Electronic  Warfare  Division  (AFLC/LGWW) 
Deputy  Chief  of  Staff  for  Logistics  Operations 
and 

Contract  Operations  Division  (AFLC/PMPO) 

Deputy  Chief  of  Staff  for  Contracts  and  Manuf actur ing 
Headquarters  Air  Force  Logistics  Command 
Wr ight-Patterson  AFB  OH 

Contract  Negotiations  Branch  (OO-ALC/PMWFE) 

F-4  Modification  Engineering  Division 
Ogden  Air  Logistics  Center 
Hill  AFB  UT 

System  Management  and  Stretch  Office  (WR-ALC  MMSH) 

War ner -Robi ns  Air  Logistics  Center 
Robins  AFB  GA 
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SECTION  I -- PERSONAL  DEMOGRAPHICS 


1.  what  Is  your  current  position  title? 

2.  What  is  the  lenqth  of  your  total  federal  service 
(military  and/or  civilian)? 

_ Years _ Months 

3.  How  lonq  have  you  been  assiqned  to  this  proqram? 

_ Years _ Months 

4.  Have  you  had  prior  experience  in  managing  Class  V 
mod  i  f  lcat  ion  aquisition  proqrams? 

_ Yes _ No 

A.  If  your  answer  was  *yes,"  which  program(s)? 


B.  If  your  answer  was  "yes,"  for  how  lonq? 

Years  Months 


SECTION  1 1 --PERSONAL  OPINION  QUESTIONS 


On  a  Scale  of  1  to  5  with  1  representinq  stronq  disagree¬ 
ment  and  5  representinq  stronq  agreement,  indicate  your 
preference  relative  to  each  of  the  followinq  statements. 

1  -  Stronqly  Disagree 

2  -  Disagree 

3  -  Neither  Disagree  nor  Agree 

4  -  Agree 

5  -  Stronqly  Agree 
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NOTE:  Feel  free  to  expand  your  answer  with  reasons,  exam¬ 

ples,  etc.  As  we  proceed,  or  at  the  conclusion  of  the 
interview. 


5.  Class  V  modifications  to  an  existing  weapon  system 
provide  an  equally  effective  operational  capability 
as  a  new  system  can  provide. 

6.  There  is  a  clearly  defined  Air  Force  Class  V  modifica¬ 
tion  acquisition  process. 

7.  Based  on  the  categorization  of  the  different  types  of 
modifications  in  Air  Force  Regulation  (AFR)  57-4, 
this  program  is  correctly  identified  as  a  Class  V 
mod i f icat ion . 

8.  A  single  management  organization  for  Class  V  modifi¬ 
cation  acquisitions  exists  at  the  Air  Staff  to  coor¬ 
dinate  the  functions  of  AFSC  and  AFLC. 

9.  Some  of  the  problems  in  Class  V  modification  acqui¬ 
sition  management  are  due  to  the  rapid  growth  in  the 
use  of  the  Class  V  process  as  an  alternative  to  new 
system  acquisition  without  an  appropriate  growth  in 
Class  V  management  techniques  and  procedures. 

10.  TTse  type  of  written  guidance  or  direction  on  Class  V 
modifications  currently  in  existence  is  adequate  to 
manage  this  program. 

11.  Because  this  13  a  Class  V  modification  acquisition, 
the  planning,  programming  and/or  budgeting  for 
funding  on  this  program  Imposes  peculiar  constraints 
on  management. 

12.  Class  V  modification  hardware  development  and  hard¬ 
ware  implementation  are  separate  and  distinct  activi¬ 
ties  which  can  be  managed  independently. 

13.  One  line  of  authority  and  responsibility  across  com¬ 
mands  exists  in  Class  V  modification  acquisitions. 

14.  Acquisition  of  Class  V  modifications  presents  unique 
management  problems  compared  to  those  encountered  on 
new  system  acquisitions. 

15.  At  aggregation  of  several  smaller  dollar  value  Class 
V  modifications  into  one  major  modification  program 
would  be  advantageous. 


16.  There  is  not  a  full  understanding  of  the  Class  V 
modification  acquisition  process  at: 

A.  The  "working  level." 

B.  The  Major  Command  (MAJCOM)  level. 

C.  The  Air  Staff  level. 

17.  When  considering  Class  V  modification  acquisitions, 
each  of  the  following  is  very  problematical: 

A.  System/subsystem  Integration. 

B .  Management  Approaches. 

C.  Concurrent  Hardware  Development  and  Production. 

18.  There  is  too  much  Air  Staff  Involvement  in  the  man¬ 
agement  of  this  program. 

19.  TT.ere  is  not  enough  user  command  involvement  in  the 
management  of  this  program. 

20.  Given  the  opportunity  to  do  so  in  the  future,  I  would 
want  to  manage  another  Class  V  modification  acquisi¬ 
tion. 


SECTION  III  -  PERSONAL  CONTRIBUTION 


Please  elaborate  on  any  one  or  more  of  the  above  state¬ 
ments  or  identify  and  describe  other  issues  or  problems 
that  are  of  concern  to  you. 


APPENDIX  D 

ANNOTATED  BIBLIOGRAPHY 
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This  Annotated  Bibliography  answers  Research 
Question  One,  "What  research  and  direction  is  available 
regarding  Class  V  modification  management?"  Popular 
literature  and  articles  are  not  included  in  this  Appendix. 
Examples  may  be  found  listed  in  the  "Selected  Bibliog¬ 
raphy." 

This  Appendix  is  presented  in  two  sections. 

Part  1  is  a  listing  of  many  of  the  directives  and  regula¬ 
tions  which  provide  guidance  at  the  various  levels  and 
during  the  several  phases  of  the  modification  management 
process.  Part  2  provides  those  studies  and  research  pro¬ 
jects  which  (1)  are  referred  to  frequently  by  managers 
or  other  studies,  (2)  are  recent  and  timely,  or  (3) 
contribute  to  the  study  of  this  topic  with  methodology  or 
background  information. 
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PART  1 


FORMAL  GUIDANCE 


OMB  Circular  A-109  MAJOR  SYSTEM  ACQUISITIONS 

5  April  1976 

This  Circular  establishes  policies,  to  be  followed 
by  executive  branch  aqencies,  in  the  management  of  major 
systems  acquisition.  It  is  intended  to  effect  reforms  that 
will  reduce  overruns  and  diminish  the  controversy  regarding 
new  system  requirements.  The  Circular  specifies  key  deci¬ 
sions,  outlines  the  logical  sequence  of  activities,  and 
requires  cooperative  guidance  by  each  agency  head.  DOD 
implements  OMBC  A-109  with  DOD  Directives  5000.1  and 
5000.2,  which  are  implemented  in  USAF  by  AFR  800-2. 


DOD  Directive  5000.1  MAJOR  SYSTEM  ACQUISITIONS 

19  January  1977 

This  Directive  implements  OMBC  A-109  and  updates 
DOD  policy  for  the  management  of  major  system  acquisi¬ 
tions.  The  provisions  apply  to  the  Office  of  the 
Secretary  of  Defense,  the  Joint  Chiefs  of  Staff,  and  to 
the  Military  Departments  and  Defense  Agencies.  It 
designates  system  pr^rams  involving  an  anticipated  cost 
of  $75  million  in  research,  development,  test,  and  eval¬ 
uation  (RDTiE)  ^r  $100  million  in  production  for  con¬ 
sideration  as  major  systems  acquisitions. 


DOD  Directive  5000.2  MAJOR  SYSTEM  ACQUISITION  PROCESS 

18  January  1977 

This  Directive  supplements  DODD  5000.1  with  poli¬ 
cies  and  procedures  essential  to  DOD  activities  in  support 
of  the  Secretary  of  Defense  decision-making  process  for 
major  systems  acquisition.  The  acquisition  process  is 
structured  to  require  the  system  programs  to  progress 
through  established  decision  points  and  phases  to  comple¬ 
tion  or  termination.  The  procedures,  milestones,  and 
prescribed  fo.mal  review  procedures  and  documentation  set 
forth  in  this  Directive  support  the  decision-making 
r equ i rement . 
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DOD  Directive  7200.4 
30  October  1969 


FULL  FUNDING  OF  DOD  PROCUREMENT 

PROGRAMS 


This  Directive  is  to  provide  for  the  implemen¬ 
tation  of  the  full  funding  concept  with  regard  to  the  pro¬ 
curement  programs  of  the  Department  of  Defense.  Full 
funding  is  the  term  used  to  describe  the  principle  which 
has  ben  applied  by  the  Congress  in  providing  funds  for  the 
DOD  programs  which  are  covered  within  the  Procurement 
title  of  the  yearly  appropriations  act.  The  objective  is 
to  provide  funds  at  the  outset  for  the  total  estimated 
cost  of  a  given  item  so  that  the  Congress  and  the  public 
can  clearly  see  and  have  a  complete  knowledge  of  the  full 
dimensions  and  cost  when  it  is  first  presented  for  an 
appropr iat ion. 


AF  Regulation  27-8  SYSTEMS  AND  EQUIPMENT  MODERNIZATION/ 
6  May  1966  MAINTENANCE  PROGRAM 

This  Regulation  establishes  policies  and  assigns 
responsibilities  for  developing  and  continuously 
reviewing  the  total  modernization,  modification,  and 
related  depot-level  maintenance  effort  for  system  and 
equipment  initially  financed  from  appropriations  3010, 
3020,  and  3080.  It  tells  how  modernization  and  main¬ 
tenance  programs  are  prepared,  submitted,  and  approved. 
Since  it  is  dated  prior  to  significant  new  guidance,  other 
direction  may  be  more  appropriate  or  current. 


AF  Regulation  57-1  STATEMENT  OF  OPERATIONAL  NEED  (SON) 

14  June  1979 

This  Regulation  states  AF  policy  for  developing, 
documenting,  and  processing  SON  and  system  operational 
concepts.  These  policies  apply  from  the  ident i f icat ion  of 
need  and  deficiencies  through  the  entire  acquisition 
cycle.  Validated  SONs  provide  the  justification  for  the 
initiation  and  continuation  of  systems  and  equipment  deve¬ 
lopment,  acquisition,  and  modification.  This,  plus  AFR 
800-2  and  AFR  70-15,  implement  DODDs  5000.1  and  5000.2. 
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AF  Regulation  57-4  MODIFICATION  PROGRAM  APPROVAL 

15  December  1977 

(Cl)  1  September  1978 

This  Regulation  prescribes  the  procedures  for 
planning,  documenting,  and  obtaining  approval  of  a  modifi¬ 
cation,  and  applies  to  the  processing  of  modification 
requirements  for  all  Air  Force,  Air  Force  Reserve,  and 
Security  Assistance  activities  for  which  the  AF  ha3 
logistic  support  responsibility.  It  implements  those  con¬ 
figuration  control  portions  of  AFR  65-3  that  pertain  to 
modifications  and  prescribes  the  AF  forms  for  Class  V 
mod i f icat ions . 


AF  Regulation  65-3  CONFIGURATION  MANAGEMENT 

1  July  1974  (Joint  DOD  Ser vices/Agency  Regulation) 

This  Regulation  prescribes  uniform  policies  and 
guidance  for  the  Military  Services  and  Defense  Agencies 
responsible  for  implementation  of  configuration  management 
within  DOD.  Conf igur at  ion  management  identifies,  controls, 
accounts  for,  and  audits  the  functional  and  physical 
char acter 1 st ics  of  systems,  equipments,  and  other 
designated  material  items  developed,  produced,  operated, 
and  supported  by  DOD  components.  It  shall  be  applied  to 
major  defense  systems  and  others  as  designated. 


AF  Regulation  66-14  EQUIPMENT  MAINTENANCE  POLICIES, 

15  November  1978  OBJECTIVES,  AND  RESPONSIBILITIES 

This  Regulation  outlines  the  policies  and  proce¬ 
dures  for  managing  the  AF  equipment  maintenance  program 
and  sets  up  the  policies  to  be  used  in  developing  main¬ 
tenance  concepts.  This  regulation  applies  to  all  AF  acti¬ 
vities,  systems  and  equipment  except  civil  engineering, 
medical,  vehicular,  and  automated  data  processing  equipment 
and  components  (managed  under  AF  300-series  directives). 

It  implements,  among  others,  DODDs  5000.1  and  5000.2.  The 
main  goal  of  the  Equipment  Maintenance  Program  is  to  keep 
systems  and  equipment  ready  to  perform  their  missions  at 
the  least  cost  to  the  government. 
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AF  Regulation  70-15 
16  April  1976 


SOURCE  SELECTION  POLICY  AND 

PROCEDURES 


This  Regulation  establishes  policy,  assigns 
authority  and  responsibilities,  and  prescribes  imple¬ 
menting  procedures  for  soliciting  and  evaluating  offerors* 
proposals  and  for  selecting  sources  for  development  and 
production  of  major  defense  systems,  subsystems,  and  com¬ 
ponents  as  well  as  other  major  programs  or  projects  com¬ 
petitively  procured  by  the  Department  of  the  Air  Force. 

It  is  consistent  with  current  systems  acquisition/program 
management  policies  in  AFR  800-2. 


AF  Manual  172-1  USAF  BUDGET  MANUAL  POLICIES  AND 

15  March  1974  PROCEDURES 

(C  3 )  11  May  1977 

This  Manual  is  a  compilation  of  instructions, 
procedures,  and  forms  pertaining  to  performance  of  budget 
functions.  It  defines  financial  management  as  the  process 
of  determining  requirements,  obtaining  resources,  and  judi¬ 
ciously  applying  assets  to  accomplish  predetermined  objec¬ 
tives  within  available  resources.  The  objective  of 
financial  management  is  effective  and  efficient  use  of 
resources  to  meet  both  the  direct  mission  and  support 
responsibilities  of  the  USAF. 


AF  Pamphlet  172-4  THE  AIR  FORCE  BUDGET 

March  1978 

This  pamphlet  is  designed  by  the  Comptroller  of 
the  Air  Force  to  describe  the  Federal,  DOD,  and  USAF 
budget  systems.  Significant  changes  in  the  Air  Force 
budgetary  policy  are  included.  Improvements  in  the  effec¬ 
tiveness  of  the  planning,  programming,  and  budgeting 
system  (PPBS)  as  the  fundamental  decision  tool  for  the 
creating  of  the  Air  Force  program  and  budget  and  the 
further  evolution  of  zero  base  budgeting  (ZBB)  are 
discussed.  A  brief  overview  of  the  FY  79  Air  Force  Budget 
as  presented  by  the  President  to  Congress  is  provided  for 
added  insight. 
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AF  Regulation  172-14 
6  July  1978 


FULL  FUNDING  OF  AIR  FORCE 
PROCUREMENT  PROGRAMS 


This  Regulation  prescribes  the  full  funding  con¬ 
cept  for  the  Air  Force  procurement  programs.  It  applies 
exclusively  to  AF  procurement  appropriations  and  to  the 
budget  and  procurement  activities  of  Headquarters  USAF, 
AFLC,  AFSC ,  and  the  USAF  Security  Service.  It  implements 
DODD  7200.4,  which  explains  the  full  funding  concept. 


AF  Regulation  800-2  ACQUISITION  PROGRAM  MANAGEMENT 

14  November  1977 

This  Regulation  states  the  policy  for  managing  all 
AF  acquisition  and  modification  programs  that  are  funded 
either  through  procurement  appropriations,  through  the 
security  assistance  programs,  or  through  the  Reseach, 
Development,  Test,  and  Evaluation  (RDT4E)  appropriation. 

It  implements  DODDs  5000.1  and  5000.2.  It  requires  that 
"all  persons  involved  in  acquisition  programs  must  comply 
with  this  regulation,"  provides  general  delegation  of 
management  respons i b i 1 i t i es ,  and  explains  DOD  and  USAF 
terminology . 

AFLC  Supplement  1,  14  July  1978,  provides  for  AFALD 
responsibility  for  procedural  matters  related  to 
acquisition  management  and  documentation  of  procedural 
guidance;  Headquarters  USAF  will  provide  policy 
guidance . 


AF  Regulation  800-4  TRANSFER  OF  PROGRAM  MANAGEMENT 

10  March  1975  RESPONSIBILITY 

This  Regulation  provides  for  the  transfer  from  an 
implementing  to  a  supporting  command.  For  systems  and 
equipment  it  provides  specific  AFSC/AFLC  PMRT  guidance  and 
Coordinated  PMRT  Plan.  For  Class  IV  and  V  modifications, 
and  other  programs  where  AFLC  is  initially  designated  as 
the  implementing  command  and  AFSC  has  engineering  or  other 
responsibility,  a  limited  PMRT  agreement  is  required. 
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AF  Regulation  800-21 
26  September  1978 


INTERIM  CONTRACTOR  SUPPORT  FOR 
SYSTEMS  AND  EQUIPMENT 


This  Regulation  provides  for  ICS  as  "a  cost- 
effective  logistics  support  alternative  for  a  major  system 
or  high  cost  or  risk  Class  V  modif icaton. "  High  cost  or 
risk  is  defined  as:  unit  cost  of  $500,000  or  more,  nonre¬ 
curring  cost  of  $5  million  or  more,  or  total  cost  of  $25 
million  or  more.  It  allows  the  AF  to  defer  investment  in 
all  or  part  of  the  support  resources  (such  as  spares, 
technical  data,  support  equipment,  and  training  equipment) 
and  to  use  contractor  support  while  the  organic  capability 
is  being  phased  in. 


AFLC  Regulation  27-1  MODIFICATION  PROGRAM  DATA 

23  January  1976 

This  Regulation  establishes  policies  and  proce¬ 
dures  for  the  SM  and  the  "Group  3"  IM  relative  to  Group  B 
equipment  and  support  equipment  data  required  for  approved 
and  tentative  Class  V  and  Class  IV  modifications. 
Terminology  and  forms  are  explained. 


AFLC/ AFSC  Regulation  57-3  CLASS  V  MODIFICATION  MANAGEMENT 
30  December  1970 

This  Regulation  prescribes  standard  policies  and 
procedures  and  assigns  responsibilities  by  which  AFSC  and 
AFLC  activities  prepare  Class  V  modification  proposal  ana¬ 
lysis  (MPA)  and  other  documentation  prescribed  by  AFR  57- 
4,  and  implement  Class  V  modification  proposal  directives 
(MPD)  issued  in  accordance  with  AFR  66-43,  during  ac¬ 
quisition  and  post -acqu i s i t ion  of  systems/equipment.  In 
addition,  it  prescribes  the  AFSC  and  AFLC  interfaces 
required  in  both  areas.  The  publication  date  indicates 
other  guidance  on  the  same  subject  is  more  current. 
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AFLC  Regulation  57-21 
12  April  1979 


MODIFICATION  PROGRAM  APPROVAL 


This  Regulation  sets  forth  policies  and  procedures 
for  the  documentation,  processing,  and  approval  of  AF 
modification  programs  following  transfer  of  PMR  from  AFSC 
to  AFLC.  It  implements  AFR  57-4;  and  applies  to  all  ALCs , 
AFALD,  and  AGMC .  It  outlines  AFLC  responsibilities  in 
support  of  AFSC-managed  updating  changes  and  Class  V  modi¬ 
fications  before  PMRT.  Chapter  5,  "Processing  of  Class  V 
Modifications,"  details  policy  and  responsibilities  for  the 
SM/IM  ALC,  the  SM/IM,  Resources  Management  Division, 

Review  Panel,  and  Engineering  Divisions. 


AFLC  Regulation  66-21  SYSTEMS  AND  EQUIPMENT  MODIFICATION/ 
30  May  1979  MAINTENANCE  PROGRAM  (G079) 

This  Regulation  provides  policies  and  procedures 
for  use  and  management  of  the  Automated  Data  System 
Designator  (DSD)  G079,  Systems  and  Equipment  Modification/ 
Maintenance  Program  (SEMMP) ,  the  Approved  Modification/ 
Maintenance  Program  (AMMP) ,  and  the  Modification  Program 
Progress  Report  (MPPR) .  AFR  27-8  requires  data  be  pro¬ 
vided  to  Headquarters  USAF,  Headquarters  AFLC,  and  ALCs, 
and  other  MAJCOMs  on  modification  and  maintenance  require¬ 
ments,  program  funds  status,  and  schedules  of  all  major  AF 
weapon  systems  and  equipment.  These  programs  collect, 
maintain,  and  report  this  data. 


AFLC  Manual  800-1  PROGRAM  MANAGEMENT 

29  December  1972 

This  Manual  implements  the  800-series  AF  regula¬ 
tions  and  related  directives  for  system,  subsystem,  and 
equipment  programs.  The  purpose  of  the  manual  is  to 
assemble  and  reference  in  one  document  all  significant 
guidance  for  the  execution  of  program  management  respon¬ 
sibilities  assigned  to  AFLC.  Part  one--" Acqu i s i t ion 
Management  Concept"  —  is  a  reiteration  of  the  Acquisition 
Life  Cycle;  Part  Two--"Log i st ics/Acqu i s i t ion  Interface 
Manaqement " -- is  to  be  superseded  by  AFLC/AFSC  Pamphlet 
800-34. 
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AFSC  Pamphlet  800-3 
9  April  1976 


A  GUIDE  FOR  PROGRAM  MANAGEMENT 


This  Pamphlet  describes  the  general  considerations 
involved  in  managing  the  acquisition  of  a  system.  The 
first  chapters  illustrate  the  general  sequence  of  events 
in  the  system  life  cycle,  with  the  succeeding  chapters 
addressing  principle  functional  processes  which  may  be 
accomplished  during  acquisition.  Modification  and  modifi¬ 
cation  process  are  not  addressed,  even  as  alternatives. 


AFLC/AFSC  Pamphlet  800-34  ACQUISITION  LOGISTICS 

(draft)  MANAGEMENT 

This  Pamphlet  is  to  serve  as  the  basic  reference 
document  for  acquisition  logistics  matters  with  AFLC  and 
AFSC.  It  is  intended  to  provide  guidance  ar.d  information 
which  will  aid  the  Integrated  Logistics  Support  Office 
(ILSO)  and  other  organizations  within  the  Program  Office 
and  AFLC/AFSC  field  activities  in  understanding  their 
roles,  functions,  responsibilities,  and  interfaces.  Each 
chapter  addresses  a  soecific  functional  area  or  proces3-- 
Chapter  26  addresses  "Class  V  Modifications,"  providing 
models  and  a  lesciption  of  the  process. 


PART  2 


STUDIES  AND  RESEARCH  PROJECTS 


The  Procurement  Process  and  Program  Cost  Outcomes 
June  19 ’I  Richard  3tepV.en  Sapp 

This  study  uses  a  systems  approach  to  view  the 
process  by  which  the  DOD  acquires  and  modifies  its  major 
weapon  systems.  Attention  is  focused  on  program  cost  out¬ 
comes  and  categorizes  efforts  to  explain  or  predict  cost 
outcomes.  A  model  of  the  procurement  process  is  developed 
by  systems  diagramming;  the  model  demonstrates  the 
multiplicity  of  relationships  affecting  defense  programs. 
Case  histories  of  two  large  aircraft  modifications  are 
reviewed  and  used  to  gain  insight  into  the  modification 
process,  determine  data  availability,  and  see  if  causes  of 
the  cost  outcome  could  be  determined.  The  study  concludes 
from  these  two  programs — the  C-130  Center  Wing  Class  IV 
Modification  and  the  3-52  Stability  Augmentation  System 
Class  IV  Modif icat ion--that  these  large  modification 
programs  exhibit  the  basic  characteristics  of  major  weapon 
system  acquisition  programs,  and  that  the  procurement  pro¬ 
cess  model  developed  by  the  researcher  is  applicable  to 
such  modification  programs. 


Evaluation  of  Management  Responsibilities  in  the 
Air  Force  Aircraft  Modification  Program 
August  19TS  Bona  Id  P.  'las  lam  i  'al  v  i  n  C.  Berger 

This  study  was  intended  to  determine  if  misun¬ 
derstandings  of  assigned  responsibilities  exist  in  the 
management  of  the  USAF  Aircraft  Modification  Program,  and 
directs  its  research  at  (1)  the  identification  of  modifi¬ 
cation  management  responsibilities,  (2)  whether  misun¬ 
derstandings  exist  in  the  implementation  of  these 
responsibilities,  and  (3)  corrective  action  which  can  be 
taken  to  reduce  the  possibility  of  misunderstandings. 

Using  AF  and  MAJCOM  publications,  good  descriptions  and 
wire  diagrams  of  the  respons i bi lities  and  interrela¬ 
tionships  between  commands  are  developed.  Using  structured 
interviews  with  "personnel  filling  key  modification  man¬ 
agement  positions"  in  the  P/PB-111  weapon  system,  the  study 
concludes  that  misunderstandings  do  exist  and  identifies 
eight  problem  areas  and  recomme  5s  solutions.  These 
emphasize  the  need  for  improved  guidance  and  OJT,  and  call 
for  working  committees/review  sessions  to  maintain 
currency  and  resolve  non-routine  problems. 
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The  Proqram  Manager  in  Air  Force  Loqistics  Command, 

Is  He 

May  1974  Herbert  G.  Bryant 

This  project  report  provides  a  comprehensive 
description  of  the  requirement  and  approval  procedures  for 
USAF  modification/modernization  programs  (based  predom¬ 
inately  on  AFR  57-1  and  AFR  57-4).  The  author  describes 
the  size  and  scope  of  the  program,  and  desribes  how, 
overall,  the  direction  is  clear  and  management  is  good. 

The  problems  described  are  broad  in  nature,  beginning  with 
the  new  system  vs.  modification  of  existing  system  deci¬ 
sion,  through  data  and  budgeting  decision,  to  deciding  the 
quantity  of  spares  required  during  a  modernization  period. 
He  recommends  more  formal  approval  of  programs  over  $5 
million  and  better  training  for  systems  managers  to  pre¬ 
clude  or  minimize  typical  program  problems. 


The  Process  for  Identifvinq  Needs  and  Establishing 


Requirements  for  Ma’or  Weapon  Systems  in  the 


Department  of  Defense 

October  1974  United  States  Government  Accounting  Office 

The  objective  of  this  survey  was  to  identify  the 
formal  process  within  DOD  that  leads  to  the  acquisition  of 
a  specific  system  with  stated  operational  capabilities, 
and  thereby  place  GAO  in  a  better  position  to  examine 
weapon  system  requirements.  The  report  notes  that  no 
matter  how  much  maintenance  or  modification  the  services 
accomplish,  new  major  system  acquisition  is  necessary,  and 
provides  a  good  primer  on  that  subject  (allowing  for  some 
changes  in  terminology,  etc.).  The  requirement/approval/ 
planning/budgeting  procedure  is  explained  in  detail,  and 
the  roles  of  <ey  positions  and  the  services  are  described. 


Class  V  Modification  Management  and  Plannin 

- 1 l P - — T -  s - — - P — 


May  1977 


for  the  AFSC  Pr< 
Less-Than-Maior 


ram  Manager 
ys  terns 


Ri»ainflld  M.  Cilvik 


The  study  project  is  addressed  to  the  AFSC  program 
manager  (of  a  less-t han-raa jor  system)  faced  with  acquisi¬ 
tion,  production,  and  installation  of  new  equipment  via  a 
Class  V  modification  under  AFLC  management.  The  applica¬ 
tion  is  much  broader,  however,  since  the  following  are 
accomplished  in  some  detail:  (1)  a  summary  of  the  basic 
applicable  DOD/USAF  policy  document  at  ion  and  AFLC  policy 
and  organization;  (2)  an  explanation  of  the  Planning, 
Programming  and  Budgeting  System  (PPBS)  and  the  prepara¬ 
tion  and  timing  of  the  Class  V  modification  budget;  (3) 
perceptions  of  and  problems  with  the  Class  V  modification 
process,  derived  from  interviews  with  Headquarters  USAF, 
AFLC,  and  AFSC  personnel;  and  (4)  some  guidelines  for  the 
AFSC  PM  to  aid  in  understanding  and  accomplishing  his 
program. 


A  Faster  Response  to  Threat  Changes 
and  User  Requirements 


April  1978 


Robert  P.  Lavoie 


This  research  paper  reviews  three  major,  high 
level,  top-down  assessments  of  the  RiD  process  (1956  to 
1977)  to  set  the  background  for  a  "bottom  up"  look  at  the 
lengthy,  reactive  process  that  responds  to  threat  changes 
or  new  mission  requirements  long  after  they  are  confirmed. 
The  view  of  the  complex  management  environment  suggests 
that  the  existing  policies  and  procedures  may  not  be  the 
driving  factors  in  this  process,  specifically  with  respect 
to  the  mod l f i cat ion/roder ni zat ion  programs.  Organizational 
and  administrative  changes  and  the  adoption  of  a  fundamental 
investment  strategy  are  proposed;  the  new  decision  process 
would  include  consideration  of  minor  and  major  modification 
activity  during  the  system's  life. 
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F-4E  Advanced  Avionics  Integration  Program: 

Lessons  Learned 

May  1979  Larry  Bagley 

This  research  study  report  describes  the  program 
initiated  to  avoid  interface  problems  in  the  integration 
of  numerous  advanced  avionics  subsystems  into  the  F-4E. 

The  report  claims  this  program  improved  coordination  be¬ 
tween  the  independent  subsystem  Program  Offices,  identified 
interface  and  hardware  deficiencies  and  improved  overall 
and  individual  system  capabilities.  The  lessons  learned 
from  the  F-4E  Advanced  Avionics  Integration  Program  were 
considered  typical  of  an  integration  management  situation; 
this  case  study  provides  examples  of  the  system/subsystem 
integration,  management,  funding,  and  hardware 
deve lopment/impleraent at  ion  concurrency  problems  described 
in  other  studies  (and  the  bases  of  this  research  project's 
interviews ) . 


Class  V  Modifications:  Problems  in  Improving 
Existing  Weapon  Systems  ant!  Equipment- 
May  1978  Fr anV i e  A.  Kubecka 

This  research  study  develops  what  the  author  con¬ 
siders  "a  typical  sequence  of  events  that  describes  the 
Clas3  V  modification  process."  The  study  provides  speci¬ 
fic  problems  and  recommendations,  which  are  combined  into 
the  three  generic  problem  areas  of:  concurrent  hardware 
development  and  production,  management  approaches,  and 
system/subsystem  integration.  Th e  work  is  very  similar  to 
the  Report  of  AFALD'ACI  Project  ’7-6,  “Air  Force 
Management  of  Class  V  Modifications,"  10  June  1977.  The 
findings  have  been  reviewed  and  are  now  available  as 
AFALDAOI  Project  Report,  "Acquisition  of  Class  V 
Modifications,"  (Projects  77-23  through  77-27)  1A  February 
1979. 
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Acquisition  of  Class  V  Modifications 

(Project  77-n  through  77-27F - 

16  February  1979  Terry  L.  Balven 

This  paper  is  the  final  report  of  five  AFLC's  Air 
Force  Acquisition  Logistics  Division,  Directorate  of 
Logistics  Integration  (AFALD/AQI)  Projects  established  as 
elements  of  an  overall  effort  intended  to  improve  the 
acquisition  of  new  capabilities  as  Class  V  modifications. 
The  five  projects  are:  Class  V  Modification  Planninq 
Guidance,  System  Management  Responsibilities  in  Class  V 
Modifications,  Integration  of  Concurrent  Class  V  Modifica¬ 
tions,  Planning  and  Scheduling  of  Modifications,  and 
Approval  and  Direction  of  Class  V  Modifications.  The  pro¬ 
jects  deal  with  eleven  issues  which  were  "raised  so 
frequently"  in  an  earlier  project  which  sought  out  defi¬ 
ciencies  or  problems  in  the  acquisition  of  modifications. 
Included  in  the  report  is  a  discussion,  conclusion,  and 
recommendation  for  each  of  the  issues,  as  well  as  an 
overall  conclusion  and  proposed  solution  for  greater 
involvement  of  the  system  manager  in  the  development  phase 
of  planning  for  the  fulfillment  of  an  Air  Force  require¬ 
ment  . 


Modification  Management 

As  of  June  19“?9  HQ  AFLC,  DCS  Logistics  Operations, 

Directorate  for  Aerospace  Systems 

HQ  AFLC/LOA 

This  briefing  is  used  by  Headquarters  AFLC  staff 
personnel  as  guest  lecturers  for  AF  Institute  of  Technol¬ 
ogy,  School  of  Systems  and  Logistics'  Continuing  Education 
courses.  The  briefing  covers  the  various  classeg  of  modi¬ 
fications,  basic  policies  and  procedures  under  which  the 
program  operates,  the  organization  and  operation  of  the 
Conf igurat ion  Control  Board  at  both  Headquarters  AFLC  and 
the  Air  Logistics  Centers,  and  some  examples  of  the  magni¬ 
tude  of  the  modification  program.  TTie  chain-of-events 
models  for  each  Class  IV  and  Class  v  Modification  pro¬ 
cessing,  presented  from  the  AFLC  viewpoint,  ar*  simple  but 
de9cr ipt i ve . 
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A  Guide  for  the  AFLC  Program  Manager  of  Major 
Projection  Class  IV  and  V  Modifications 
September  1979  Richard  S.  Maulsaac 


Recognizing  that  much  of  the  guidance  for  modifi¬ 
cation  managers  is  out-of-date  or  inconsistent  between  the 
two  major  commands  (AFLC  and  AFSC)  involved,  Maclsaac  has 
sought  to  provide  a  handbook  for  the  Deputy  Program 
Manager  for  Logistics  (DPML) ,  who  fills  an  important  and 
responsible  position  in  the  MAJCOM  interface.  Ttie  thesis 

(1)  describes  the  major  modification  management  process, 

(2)  identifies  relevant  formal  guidance,  (3)  discusses 
“lessons  learned"  contributed  by  modification  managers, 
and  (4)  describes  alternative  management  approaches  for 
major  Class  IV  and  Class  V  modification  programs. 
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